




















EDGAR ALLEN <<? @ 


The largest makers of —=§ 


BUTT-WELDED GUTTING TOOLS 


in the world 





STAG MAJOR SUPERWELD general purpose roughing tools in 
16 sizes and 53 shapes, ex stock. 

STAG MAJOR SUPERWELD precision-ground form __ tools, 
having ends of Stag Major high-speed steel fuse butt-welded 

to high grade steel shanks. 


ALSO 


ALLENTITE TUNGSTEN CARBIDE tools and tips. 
PLOWRAKE and PLOWCAST tungsten carbide tools for 
planing steel and cast iron respectively. 


Enter No 
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The trailing-link coupling 





Compactly designed to accommodate substantial 
parallel and angular misalignment while transmitting 
power without loss of efficiency (less than 0-1°%), 
Trailing-Link Couplings are available in a range of 
sizes for drives of |—20 h.p. per 100 r.p.m. 


They provide for end-float, absorb torsional vib- 
ration and smooth out shock loads. 


The Trailing-Link Coupling obviates the need for a 
cardan shaft and universal joints and its capacity for 
accommodating parallel misalignment is unequalled 
by any other flexible coupling of comparable size 
and rating. 

Trailing-Link Couplings need no lubrication or ser- 
vicing and their functioning is unaffected by dust, 
grit or moisture. They are in consequence ideally 
suited for working under all conditions. 


The advice of our very experienced engineers is at your 
Service. 
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Hundreds of different shapes have already been 
extruded, ranging from simple angles to most 
complex shapes. Physical properties are identical 
with similar rolled sections and extrusions can be 
supplied in random lengths of 8 ft to 30 ft, with 
dimensional tolerances to suit requirements. 


Send for further details of Osborn extruded steel 
sections and take the first step to lower costs by 
reduction of machining and elimination of scrap. 


\\\ SAMUEL OSBORN & CO, LIMITED 
WW CLYDE STEEL WORKS, SHEFFIELD 


STEELMAKERS- STEELFOUNDERS~ ENGINEERS TOOLMAKERS 


Extruded steel sections are produced in most 
qualities of steel, including carbon and alloy steels, 
stainless steels and special alloys. 
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KERAUNOS High Speed Steel 
Hacksaw Blades offer 
exceptional wear-resistance in 
cutting hard and tough materials 
such as Nickel-Chrome Steels, 
Stainless Steels, Tool and 


Gauge Steels. 


J 1 
Hacksaw Blades. 


Write for your copy of our new 


helpful booklet ““What you should 
know about Hacksaw Blades” 

and see how you can effectively 
improve production and reduce 
machining costs by using KERAUNOS 
High Speed and PAX Low Tungsten 


Hacksaw Blades. 


SANDERSON BROTHERS AND NEWBOULD LIMITED 
Attercliffe Steelworks, P.O. Box 6, Newhall Road, Sheffield 9 
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Vital links in controlled movement 


A body needs muscles to control 

movement in very much the same way as a mechanism needs 
springs. These vita] links take the stress and strain 

of every day rigorous use — nature provides the 

muscles ... SALTER provides the springs. 

Two centuries of experience and development 

in the manufacture of springs of every type have enabled us to 


keep ahead of the ever-changing requirements of industry. 


By courtesy of Webley & Scott Ltd. 






































The applications for 
SALTER springs are wide and 
varied — from heavy machinery 


to finely balanced instruments. 


For springs with the highest reputation and top performance specify SALTER all-action springs. 


SALTE ESTABLISHED 1760 


GEO. SALTER & CO. LTD. 
WEST BROMWICH 


ENGLAND 


\760 
” 
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V-Belt Drive and Fenner SpacesavVer 


WEDGE-Belt Drive Wedge-Belt Drives are 
for the same job SLIMMER, LIGHTER, SHORTER, CHEAPER 


@ Width and weight now reduced by a half, 
and cost by at least a fifth, without loss of 
strength or durability. 

@ Modern materials and a new belt section 

give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 
quick and easy fixing facilities. 
Two Wedge-Belt sections, 3” (Alpha) and 
3” (Beta) cover all normal drives up to 200 
horse-power. Belt lengths and pulley 
diameters are based on International 
Standardisation principles. Your complete 
drive design can be selected from a single 
line reading in the SpacesaVer catalogue 
135/20. Send for it now. 


THE GREATEST ADVANCE IN DRIVE DESIGN FOR 30 YEARS 


HERE 1S THE PROOF 


MOTOR DRIVEN V-BELTS AND 
D a { Vv a PULLEY PULLEY FACE WEDGE-BELTS CENTRE 
| DIAM. DIAM. WIDTH USED DISTANCE PRICE 








V-Belt | 33 " OF oF S—A29 75 £6°8°7 
Wedge-Belt 3-15 5-60 F 3Alpha280. 7:1 £5°3°8 
SAVING 16%, 12% 54% a SY, 19% 

V-Belt 64 124 oF 6—B65 ie@7 £17-0°7 
Wedge-Belt 5:3 106 233 6 Alpha 560 15:3 £il- 11-6 
SAVING 18%, 15% 48%, _ 18%, 32%, 


Spaces Cr, WEDGE-BELT DRIVES 


MADE ONLY BY 


Fenner 


J. H. FENNER & CO. LTD. HULL 





5 H.P. | — 





























NAME AND POSITION 
Catalogue !35/20 
details drives 
up to 200 h.p. 


se tw 


FIRM’S ADDRESS 





THE LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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MILD STEEL 


CKAYSER [ELLISON 8 CO.LTD) 


USING get | CARLISL 
KE 
TOOL STEELS 


FOR PUNCH 
AND DIE 
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Blakeborough 


R 
K 
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A power-assisted, quick-closing non- 
return valve for turbine bled steam 
lines, delivery lines from compressors, 
etc, where instant response with free- 
dom from risk of sticking is essential. 
In addition to its positive, extra-rapid 
closing feature, this valve has impor- 
tant advantages over previous types 
in the way of compactness, reliability, 
and economy. Available in all required 
sizes from 2 in. upwards, for pressures 
up to 450 psi. and temperatures up to 
900°F. 


=; BLAKEBOROUGH 


vowr* crscn wane 


For further details see publication 241, 


free on request 


J. BLAKEBOROUGH & SONS LIMITED BRIGHOUSE ENGLAND 
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NO MORE 
D.C. MOTOR 
PROBLEMS! 


E.P.E. turn D.C. problems 
into D.C. motors 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price. 
Some people still think so. 


They don’t know about E.P.E. 


E.P.E. specialise in D.C, equip- 
ment, combining their many years 
experience in this field with a keen 
interest. in new techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price. 
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If you’ve a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 
you ! 


‘EPE 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 


"Phone : STEchford 2261 
"Grams: Torque "Phone Birmingham 
London Office: 421, Grand Buildings, Trafalgar 
Square, W.C.2. ‘Phone: WHitehall 5643 and 7963 


* 
- 


~~ 
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for ALL 
ENGINEERING 
SUPPLIES- 


COCKS, VALVES 
GAUGES, ETC. 


HOP PACKINGS, JOINTINGS 


9999  BELTINGS, VEE ROPES 
25 lines QILS_ AND GREASES 
| HOSES AND FITTINGS 


ETC., ETC. 


LARGE STOCKS a KEEN PRICES 


Write or phone 


W. H. WILLCOX & CO. LTD 


SOUTHWARK STREET, LONDON, S.E.I 
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CONVOLUTED 
HOSE 








NEWS FOR 
CONVEYOR 
MANUFAGTURERS 


RENOLD 


introduce a new range of light hollow bearing pin 
conveyor chains of 4,500 Ib. breaking load. 


Especially suitable for 
Wire mesh conveyors 
Swing tray and 
Push bar elevators 





Chain No. Pitch Roller Dia. 





ins. ins. 
198 028 15 1°0 
198 030 20 10 
198 033 2°5 1°0 
198 039 30 1°0 




















For further particulars write for leaflet Ref. 320/71 


RENOLD RENOLD CHAINS LIMITED - MANCHESTER 
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for greater STOPPING power... 


Heavy duty industrial disc brake with double Dunlop industrial calliper units 


industrial DISC brakes! 


(incorporating Dunlop calliper units) 


The development of the disc braking system has been 
one of the most dramatic events in motoring history. 
This revolutionary system is now available for industry 
and Twiflex Industrial Disc Brakes are setting new 
standards—wherever effective control means the greatest 
use of available power resources. 


@ Maximum efficiency under all conditions 


@ Complete absence of ‘‘brake fade”’ 


Effective control? A typical Twiflex Disc Brake install- 
ation is capable of absorbing 90,000 ft. Ib. of energy in 
1/5 second ! 


Twiflex Industrial Disc Brakes are superior to existing 


braking methods in every way because they give you... 


@ Immediate pad clearance on release 


@ Automatic adjustment for wear 


@ Long life, reliability and ease of maintenance 


For full information please write to: TWIFLEX COUPLINGS LIMITED 
One of the Sheepbridge Engineering Group 
The Green - Twickenham - Middlesex. 
Telephone: POPesgrove 2206/9. Telegrams: Twiflex * Twickenham. 
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Our Stock range covers + 
smMills’ Bright Steel: rounds, squares, hexagons, angles, flats. 
Mills’ Ledloy Bright Freecutting to Spec EN.LA: 
rounds, squares, hexagons. 
mills’ Bright Super Non-Leaded Freecutting to Spec- EN.1.A: 
rounds, hexagons. 
‘Mills’ Bright Steel to EN Specifications 
Aluminium Sheets. 
Brass Bars & Fiats- 
Black Mild Steel: rounds, squares, flats, angles, channels, tees. 
Nettlefold & Moser Limited are 

- Cold Reduced General main stockholding agents for 
Purpose d Hot Rolled Strip Mills Limited 
Mill, C.R.C. PF. d United Wire 
Galvanised: «Galvatite”’s «Gpeltafast”’s y j ) Limited 
CR.CAPF. Corrugated. 


the m 
etal stockhoiders—FIRST 


NETTLEF 
-EFOLD & MOSER LIMITED 


LONDON Head Office — I 0-194 Borou h 
—_— u ings Bridg y y c . 2 417 
nnin ridge Road, ootle ro, I I I E 41 6 sate 
BOO TLE I i, B >» Lancs el ; AINTRE . 
, 4 High Street 
S.E.1. 
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Three good reasons for specifying 


MAXGRIP 


TRANSMISSION BELTING 


MORE GRIP 


only MAXGRIP has the unique. specially d 
driving ply which spells finis to belt 
cotton yarn from which this is wover 
pletely impregnated with Latex 
coefficient of friction is vastly improved and a 
unrivalled pulley grip is developed 


MORE LIFE 


latex impregnation right through the yarns mea 
will never lose its gripping power as happen 
rubber and canvas belts. By combining this unique 


wit 
ariv 


MORE POWER 


éa 
MAXGRIP giv 
power Dont 
t contact 
the same pows 
ension giving longs 
nger bear 


tastene 


th 


a belt carcase of proved reliability, Angus have over 


greatest problems associated with flat belt driving 
belt slip as the driving surface deteriorate 
more wasteful slipping —— MAXGRII 


more useful life 


means reduced 


With MAXGF 








15; 


MAKE SURE OF EFFICIENT PULLEY DRIVE WITH Maxgrip 


Made only by GEORGE ANGUS & CO. LTD. aNGus HOUSE, WESTGATE ROAD, NEWCASTLE UPON TYNE, 1 
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Export Division: 300 Grays Inn Road, London, W.C 1 
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Magnetising and demagnet- 
ising coils amply insulated 
and set in waterproofing jelly, 


« “ 5] r 
bee ig %. oe 
# Patented Top Plate construct- a ee vee 


H ion. Narrow pitching ideal for i 
2 thin work, high ‘“‘magnetic ; 
throw”’ for rough workpieces. 
pg 
es + sea oat OO - 


Fabricated high permeability 
steel case for great strength and 


absolute rigidity. 
al 
aaa 


COs 9p 0m 


Alcomax magnets used to the 
maximum of their magnetic 
efficiency, a postitive advance 
in applied magnetism. 


ecanenl a | 


Copper sheathed mineral 
insulated leads, ensuring com- 
plete protection against ingress 
of moisture. 





ow 


permanent-electro 
magnetic chucks 


Even more magnetic holding power for large stock removal. 


Maximum safety, current is only required to switch on and off. 


Complete accuracy—no distortion through heating—no moving parts. 


Ask for fully detailed literature. 


ECLIPSE-—\the first name in Magnetic Tools 


‘MADE BY JAMES NEILL & CO. (SHEFFIELD) LTD. and available through your usual Eclipse dealer 
WERE SeMRTEN ii ar RN el mC 
PM 168 
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‘‘dag"’ colloidal graphite is incorporated 
in the asbestos-type bearings 
manufactured at the 

High Wycombe Works 

of Railko Limited. 

One stage of 

production 

is illustrated. 


No, not really. But 

manufacturers of bearings 

made from resin-bonded asbestos 
commonly used for brake linings— 
do incorporate ‘“‘dag’’* colloidal graphite in their 

products. Why? Because the fineness and stability 

of the particles in any Acheson dispersion ensure that 

the inherent properties of graphite are imparted 

to the material. Acheson dispersions may be impregnated 

or incorporated into fibres, leather, cloth, wood, paper 

and many other substances. “‘dag’’ colloidal graphite is heat- 
resisting, chemically inert, friction and therefore 
wear-reducing, electrically conducting and an excellent 
“parting” agent. These are the reasons why it is used 
extensively in industry as an integral part of, for instance, 
non-metallic bearings, packings, conducting textile 

tapes and braids, resistance heating panels of many types. 

If the possibilities interest you, write to the first and foremost 


manufacturers of colloidal graphite for specific recommendations. 


50 YEARS 
Acheson Colloids 


LIMITED 


(a subsidiary icheson Industries ( Exrope) Limited ) 


* Registered trade mark 


Also ACHESON COLLOIDS CO., PORT HURON, MICHIGAN, U.5.A 
P.O. BOX 12- PRINCE ROCK:-PLYMOUTH:DEVON 4& ACHESON COLLOIDEN N.V. SCHEEMDA (GR) NETHERLANDS 
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CONTROLLED 
ACGELERATION 
TO FULL POWER 


and overy drive quawoutood ! 


FC Coupling lol CROFTS “FREE-SPACE” 
: HYDRAULIC COUPLINGS & DRIVES 


@ Smooth controlled acceleration as well as protection of both 
motors and machines from damage due to stalling and overload. 


@ Motors and couplings may be selected for normal running horse- 
power, ignoring starting loads. 


@ Reduced initial cost of motors and starting gear. 
@ Simple installation and minimum maintenance. 


@ Units up to 100 h.p. at 1,450 r.p.m. are available from stock. 
Larger units up to 700 h.p. can be supplied at short notice. 


SEND TODAY FOR PUBLICATION 460 


Type FSC Hydraulic Coupling between motor and Crofts Worm 
ear on flour milling machine drive 


CROFTS (ENGINEERS) LIMITED 
POWER TRANSMISSION. ENGINEERS 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 
Telegrams: ‘‘Crofters Bradford Telex” Telex 51186 
BRANCHES AT: BELFAST BIRMINGHAM, BRISTOL, CARDIFF, DUBLIN, GLASGOW, IPSWICH, LEEDS, LIVERPOOL, LONDON, 


MANCHESTER, NEWCASTLE, NORTHAMPTON, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide representation 
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DISHED 
and 
FLANGED 
ENDS 


Fabrication of pressure vessels may be greatly 
facilitated by drawing upon Harvey resources 
for the production of die-pressed Dished and 
Flanged Ends. 

Capacities range from 6 in. to 9 ft. diameter. 
Edges are prepared for welding or riveting if 
desired. 

STOCK SIZES: Ends pressed from Boiler 
Quality or Ship Quality Mild Steel up to 4 in. 
thickness, in most sizes up to 7 ft. diameter, 
are normally available from stock. 
SEMI-ELLIPSOIDAL HEADS can be pro- 
duced on the Rotarpress; diameters 5 ft. to 
15 ft.; thicknesses 2 in. to 4 in. 


For details, please ask for List No. MW 1049 


HARVEY | 


G. A. HARVEY & CO. (LONDON) LTD. Woolwich Road, London, S.E.7 GREenwich 3232 (22 lines) 





we/te/2 
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Photograph by courtesy of de Havilland Aircraft Company 


.». Wise Engineers 


increase reliability and 
reduce maintenance frequency with 


Rocol Moltybdenised lubricants 


Plating tough, wear-resistant molybdenum-disulphide on to all bearing surfaces, 
Rocol Molybdenised Lubricants stay in action when other lubricants fail, 
easily coping with extremes of temperature and pressure. Available as a paste, 
grease, or oil in a wide variety of convenient packs including handy tubes and 
aerosol sprays. 
Find out more about Rocol Molybdenised Lubricants. Write today for technical 
details — or advice on your particular problem. 


% Rocol Molybdenised Lubricants are used and solely recommended on the 
following applications for all series of Comet 4 aircraft : Emergency changeover 
mechanism, Elevator universal joints, Screw jack of elevator gear change unit, 
Elevator and rudder trim screw jack, Elevator trim mechanism, Rudder trim 
gearbox, de-icing mechanism. 


..-. USE Ro | MOLYBDENISED LUBRICANTS 


ROCOL LIMITED 
General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, Nr. Leeds. Tel: Garforth 2261 
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CARBON | 





There’s nothing 


OO 











The illustration shows a Water Meter Piston, a Valve Anode, a Pump Vane, a Sealing Ring, 


a Rectifier Grid and a Welding Rod—just a small selection of products showing the 
remarkable versatility of Morganite Carbon. 


... that’s the beauty of it 


Look at these advantages—Light as aluminium. High resistance mechanical strength at high temperatures. Good electrical 
to wear. Wide range of resistance to chemical attack. Easily conductivity. Available in impervious forms. Low thermal 
machined. High thermal conductivity. Excellent heat radiation. expansion. These properties give Morganite Carbon vast 
Not wetted by molten metal or slags. Non-seizing. potentialities for the design engineer. Talk them over with 
Self-lubricating. High resistance to thermal shock. Good _ our technical staff. 


CARBON AND GRAPHITE— ELECTRICAL, CHEMICAL AND MECHANICAL; 
M R N CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS 


THE CARBON DEPARTMENT, 


THE MORGAN CRUCIBLE COMPANY LTD. BATTERSEA CHURCH ROAD, LONDON, S.W.II. BAT: 8822 
C59A/417 








. . » or for prototype work as shown, CUNLIFFE & CROOM hori- 
zontals, with their in-built features of precision and rigidity mean 
_ increased efficiency wherever they are installed. At the Imperial 
Tobacco Co., Ltd., Bristol, for instance, this machine, with vertical milling attachment, is fully 
employed in the Prototype Development Dept., on components for new machines. 
CUNLIFFE & CROOM milling machines, horizontal, universal and vertical, are available in 
a range of sizes to reduce costs on your own work. Complete catalogues available. 
Write for your copies today. 


CUNLIFFE: CROO 


FULL PARTICULARS OF THESE MACHINES FROM 


JAMES ARCHDALE & CO. LTD. 


BLACKPOLE WORKS, WORCESTER 
TELEPHONE: WORCESTER 27081 


A member of the Staveley Coal & Iron Co. Ltd. Group 


Sole Selling Agents: Alfred Herbert Ltd., Coventry Tel: Coventry 89221 
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Vertical or horizontal 


streamlined or functional 
THE INCREDIBLY 
VERSATILE VERSO 


tii) OUT 


This new Holroyd 23” centres worm gear speed 
reducer has been designed to meet the need fora 
self-contained motorised drive suitable for con- 
tinuous use, and one which will look right in any 
surroundings. No matter what the application, it 
is possible to select from its variety of assemblies 
and mounting positions, an arrangement which 
makes it appear an integral part of the surround- 
ing machinery, and not an added afterthought. 


VERTICAL OR HORIZONTAL 
STREAMLINED OR FUNCTIONAL 
THE VERSO 
FITS YOUR PLANS PERFECTLY 


The Verso has all the famous features of Holroyd 
reliability and high efficiency. Centrifugally cast 
Holfos wormwheel; casehardened and profile 
ground alloy steel worm; ball bearings through- 
out; rigid cast iron casing and oil bath lubrication 
requiring no attention over long periods. Output 
speeds are from 14 to 300 rpm. Output torques up 
to 750 Ib. ins. Standard motors from } up to 2 hp. 


Please write for catalogue V.60 which gives further 
technical information. @) roy 














JOHN HOLROYD 
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GF 


malleable iron 
tube 
fittings 


the screw-gauge 
accuracy of 
their threads 

makes certain of 

trouble-free joints 


le Bas Tube Co. Ltd., 
City Wall House, 
129 Finsbury Pavement, 
London, E.C,2. 


Telephone : MONarch 8822 


possess the 
most desirable 
malleability 


the GF quality 
standard is 
specified by 
many of the 
leading Consulting 
Engineers 
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GERMANIUM 
or 
SELENIUM 


A large installation of Westinghouse battery chargers is in 
continuous day and night operation to provide a steady 
supply of fully charged traction batteries to forklift trucks 
operating in the new paint, trim and assembly buildings of the 
Ford Motor Company Limited, Dagenham. 


Full details of Westinghouse germanium or selenium chargers 
will be sent on request to Dept. M.W.12. 


WESTINGHOUSE BRAKE AND SIGNAL CO., LTD.; 82 York Way, King’s Cross, London, N.1 
Tel: TERminus 6432 
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A British Product 


Alloy steel chain, flexible in all 
directions, having a safety factor 


of 9 to | 
Leak-proof oil bath gear case 


Sent on approval, ex stock at our 
expense 


Sizes 1/4, 4% and | ton 


WRITE FOR BROCHURE SECTION 80/5 


; 
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For 
heavier 


loads 


MORRIS 


ELECTRIC 
HOIST-BLOCKS 


These Morris ball-bearing hoist 
blocks lift on wire rope and are 


+4 made in sizes up to 10-tons either 
:' Push button types ~ as asuspension type or with geared 
° e or ungeared runners (as illustra- 

and Dual speed : ted) for travelling on a steel 
pd eos joist. Several other types are also 
> typesalsoavailable °:3 available including a dual speed 
=: “4 model incorporating two speeds 
$e. of in one unit. Write for brochure 

cheseseces pesbinse Section 73/5. 
eeee 





Sa teesece 


A British Product 


HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 


TELEPHONE: LOUGHBOROUGH 3123 
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any size 
any contour 


from mild or 
special steels 


We undertake the manufacture of 
dished and flanged ends for boil- 
ers, pressure or storage vessels, 
to customers’ requirements and 
inspection by the leading British 
Insurance Companies. 

Our process imposes no special 
limitations upon dimensions, con- 
tours or materials, and a high 
standard of accuracy is maintain- 
ed; supplied with fully-machined 
flanges if required. 


JOSEPH ADAMSON & CO. LTD. 


, + 


°o. 


BOX 4 H Y DE GCeuwsesHeee® se 
in association with 

Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 

The Horsehay Company Ltd., Wellington, Shropshire 


THE ADAMSON GROUP 
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FLETCHER MILLER 


4 ‘, 
A> sf 
+ et , 


& compounds 


heat treatment oils 


FLETCHER MILLER LTD.,ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 
HT2 
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DIFFERENT = - to handle 


Vacuum as safely as Pressure 


For Vacuum applications ky: LU ‘ | 2] we RS 
many factors have to be 
considered. There are VAI om van ES 


Saunders Valves for use 














se eile eaiaaaiticalids with reinforced diaphragms are 


and the Saunders Valve eminently suitable for the 
Research Panel is at the 

disposal of any enquirer increasing number of vacuum 
with problems in this 


co processes encountered in industry 
eid, 


SAUNDERS VALVE ““Chtieihes- COMPANY LIMITED 
| DIAPHRAGM VALVE DIVISION ——————— 
CWMBRAN ° NEWPORT + MONMOUTHSHIRE ~~ Telephone: CWMBRAN 3081 
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The complete electrical 
repair service including 
rewinding to any insulation 
specification. 


For every class of Electrical Repair 


Works at:—Bath, Birmingham, 
Cardiff, Chesterfield, Edinburgh, 
Glasgow, Hawick, London, Manchester, 
Newcastle-upon-Tyne, Swansea. 


BRITISH ELECTRICAL REPAIRS LIMITED 
EMPIRE HOUSE, CHARLOTTE STREET, MANCHESTER, |. 


Telephone: CENtral 1378 (3 lines) 


dmBERI10 
and CENtral 3641 (2 lines). 
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“Trislot’’ high torque squirrel-cage motors 


““Revcon”’ speed control systems for cranes, 
hoists, etc. 


Closed air circuit motors 
Floating type motors for roller table drives 
High performance alternators 


Induction regulators, principles and 
industrial uses 


L.S.E. Control Gear 





* To Laurence, Scott & Electromotors Ltd., Publicity Dept., Manfield House, 376 Strand, London, W.C.2. 


LAURENCE, SCOTT & ELECTROMOTORS LTD 


NORWICH MANCHESTER LONDON & BRANCHES 





MECHANICAL WORLD, December, 1960 





Mechanical World ye 


Machine Tool Reinforcement 


'HE British machine tool industry has experienced the economic effects of two 

world wars and their aftermaths; of overstimulation and painful recovery, of 
contraction and restrained expansion, and of unsuccessful as well as successful 
experiment with production methods. Looking at its products today and comparing 
them with those of preceding years there is evidence of continuous developmen: 
and improvement, and the advanced present day designs are in the front line. 
Yet the industry is not happy: it has been criticized by Professor Melman in his 
report to the European Productivity Agency and it has criticized itself in its own 
report on Professor Melman’s findings. It has a lot to say for itself too, and with 
just cause, but it knows where its own weaknesses lie—in research and professional 
man-power, and it knows how these can be put right. The remedy requires a 
specialized research association and a specialized school. These will not appear out 
of the blue, but since their value is so evidently appreciated they could, given the 
determination, be soon founded and put to work. 

The machine tool industry is busier now than it was a while ago. It is 
encountering competition from the Continent which is imaginative and founded 
on research and plentiful professional skill. The Germans, for instance, are having 
success with their policy of being able to provide the customer with any kind of 
machine tool, whereas for the most part British makers concentrate on the standard 
machines for which they are noted. The Melman report has advocated mass produc- 
tion, module construction and greater standardization, all on the Russian model, 
for the European machine tool industries. Mass production is all right where the 
opportunity exists, as for relatively small machines for the developing communist 
countries. That is largely a closed market: however, there will be other opportunities, 
but they will be limited in extent and time. Established industry requires machine 
tools for replacement or expansion; tools to do more or cheapen the product, and 
usually (though not always carefully enough) the duty is particularly specified. 
Module construction is not now an innovation. In various degrees, depending 
upon the opportunity, it, or something very like it, has been with us a long time. 
And as for standardization, this is going on already and at an accelerating pace 
through the technical and productive achievements of specialist producers. 

The British machine tool industry is relatively small, but it produces a 
considerable though not completely comprehensive variety and range of machines. 
In a few directions, in the use of electronics and computer control for instance, it 
is undoubtedly adventurous. For the bulk of the industry to move more quickly 
will require something more than the lagging effect of economic stimulus, nothing 
less, in fact, than what the industry itself advocates—reinforcement by more 
research and more appropriate educational facilities. 
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Automatic Letter Sorting 


Post Office engineers have installed 
in the Luton Post Office prototype 
equipment to carry out the first 
experiment in automatic letter 
sorting. It comprises two machines 
known as letter coding machines, a 
large box containing electronic 
memory equipment, and an auto- 
matic letter sorting machine. 
Letters posted in Luton, after 
being date-stamped, are fed into the 
coding machines at each of which an 
operator sits with a keyboard, like 
that of a typewriter, in front of him. 
The machine shows the letters to the 
operator, one at a time, in a viewing 
window. He reads the name of the 
town written on the letter and types 
on his keyboard the first three and 


last two letters of the name, e.g. if 


the letter is for Liverpool, he types 
the letters LIVOL. This action causes 
the coding equipment to print on the 
letter a pattern of spots, in a phos- 
phorescent substance, representing 
the name LIVERPOOL. There is a 
different combination of spots for 
each of the 1,800 post towns in 
Great Britain. The letters then are 
fed into the automatic sorting 
machine which “reads” the spot 
patterns and sorts the letters auto- 
matically to the correct selection 
boxes. 

The Post Office also plans to instal 
an automatic sorting machine at 
Mount Pleasant. This will take the 
letters from Luton which are routed 


SHEET 


via London for further sorting, and, 
reading the phosphorescent spot 
patterns on the envelopes, will sort 
them automatically to their destina- 
tion. The Luton equipment will later 
be used to code and sort auto- 
matically letters incoming for 
delivery in Luton. If the combined 
experiments are a success, they will 
have proved that it is possible to 
replace all the manual sortings which 
take place during the journey of a 
letter by two simple “‘coding” opera- 
tions—one to get the letter to the 
office of delivery, and one to direct it 
to the individual postman’s delivery 
round. 

The maximum advantage would 
be gained if the two coding operations 
were combined into one and a com- 
plete pattern of spots—representing 
both the street and town address— 
stamped on the envelope at the office 
where the letter is first sorted. This 
could be done if the public would 
use a postal code at the end of their 
ordinary address which the machine 
would apply in the form of spots. 
Letters could then be sorted auto- 
matically at all stages. 


Medium Wheeled Tractor 
Changes in tactical concepts since 
the war have given rise to a military 
requirement for a highly mobile 
earthmoving machine for use in 
field units of the Royal Engineers. 
The new machine was required to 
take over the role of the light 





BARREL CONVEYOR.—In the Heineken Brewery 
in the Netherlands three different sizes of empty beer 
casks, 20, 35 and 50 litres, are conveyed from the 
cleaning machines on the top floor to the filling 
stations in the basement by a newly installed Teleflex 
dual-directional overhead chain type conveyor which 
handles casks at the rate of 300 per hr, but which is 
designed so that, with a minimum of modification, 
the capacity can be doubled. The casks travel at 
20 ft per min and automatic loading and unloading 
devices have been designed by Teleflex using Martonair 
compressed air equipment 


crawler tractor (Dozer) in forward 
units and, in addition to a high 
speed, should be capable of effective 
performance in dozing, shovel load- 
ing, and self loading an 8 cu yd 
scraper. In association with industry, 
the Military Engineering Experi- 
mental Establishment designed a 
tractor to meet this requirement. 
Prototypes were built, a rigorous 
testing programme was carried out 
and as a result, the War Office 
agreed, in 1957, that the machine 
should go into production. The 
contract was given to Marshall 
Sons and Company Limited, of 
Gainsborough and in June of this 
year the launching and handover 
ceremony took place. 

Known as the Gainsborough, the 
new tractor can be fitted with an 
interchangeable bulldozer blade 
9 ft 6 in. wide, ora 14 cu yd (struck) 
loading shovel; a winch is fitted 
for heavy duty purposes and a 
cable control unit is provided for 
operating towed scrapers. The diesel 
engine is a Leyland 680 driving all 
wheels through a fluid flywheel and 
epicyclic gears, giving ten speeds in 
both forward and reverse directions. 
Power assisted steering works on all 
four wheels. The top speed is more 
than 30 mph. 

The high reverse speed during 
bulldozing operations enables the 
tractor to achieve an earthmoving 
output in excess of the small crawler 
bulldozer which it is replacing. Under 
normal conditions it can self load 
an 8 cu yd (struck) towed scraper. 


NEOPRENE PLANT.—Part of the newly completed Maydown Works of the Du Pont Company (United 
Kingdom) Limited, for the manufacture of neoprene synthetic rubber. The picture shows the monomer area. 


The front shovel can be used for 
photographed from the top of the polymer building. The works are near Londonderry, Northern Ireland, and . f t shovel —_ . 
loading all types of earth and rock, 


produce neoprene synthetic rubber and neoprene latex 
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as well as for excavating below 
ground level. On a test of loading 
24 in. Basalt block stone into 5 cu 
yd tippers an output of 190 ton per 
hour was achieved. The hydraulically 
driven heavy duty winch with its 
150 ft of steel wire rope and maxi- 
mum line pull of 22,000 Ib has 
instantaneous changeover from 
“pay out” to “take in” and over- 
loading of the rope is prevented by 
the use of a simple hydraulic valve. 

With the shovel fully loaded the 
tractor will manouvre on _ heather 
covered slopes of | in 4 and with an 
empty shovel, heather slopes of 1 in 
24 have been negotiated. Having a 
comparatively smooth underbelly, 
the tractor is able to continue moving 
through mud even when considerable 
wheel sinkage has taken place. On 
the road the tractor can maintain 
average speeds of 20 mph with 
safety. Fuel consumption on _ the 
road is approximately 6 mile per gal. 


Shanks and Squares 

A great many sizes of square are used 
on parallel shank tools like taps and 
end mills. The International Stand- 
ards Organization Committee 
150/TC29 has recommended a reduc- 
tion to 40 sizes with a mean ratio 
between the across flats dimension 
and the diameter of the shank of 
0-8, and within a range of 0-75 and 
0-85. This can be done by adopting 
values based on the R20 series of 
Preferred Numbers for the squares, 
and the intermediate values of the 
R40 series for the diameter ranges. At 
aconference of British manufacturers 
and users held on July 5 under the 
chairmanship of Sir Stanley Harley, 
chairman of the B.S.I. Mechanical 
Engineering Committee, the pro- 
posals were endorsed as providing 
a national series of squares and 
shank diameters which offers inter- 
national interchangeability. 

There is no compulsion on anyone 
to adopt the system, but it offers 
such advantages in international 
trading that it is sure to be generally 
used in time. It may be hindered at 
first by the current investment in 
jigs, tools and plant, but that will 
be countered by the economies to be 
made on replacement, by reason of 
the very great simplification offered 
by the system. 


Stereoscopic TF 

A new three-dimensional television 
system developed by Pye of 
Cambridge is particularly useful for 
remote observation, control and 
manipulation of materials and pro- 
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Above, Pye industrial television camera with three- 
dimensional attachment. Right, Figs. 1 and 2, optics of 
stereoscopic systems 


cesses and can be attached to any 
existing closed-circuit TV _ installa- 
tion. This is the first time in Britain 
that a 3-D television picture has been 
made possible when using only one 
chain of closed-circuit TV equip- 
ment. The equipment consists of a 
beam splitting attachment and a 
14 in. mirror stereoscope. In order 
to appreciate how these are able to 
synthesise sense of depth in the mind 
of the observer, it is necessary briefly 
to explain the theory of stereoscopic 
vision. 

It is normal practice to use both 
eyes when observing one’s surround- 
ings, but since the two eyes see the 
scene from slightly different view- 
points the observer is really seeing 
two different pictures at the same 
time. The optical axes of the two eyes 
also converge to some extent to meet 
in the objects on which attention is 
concentrated at any instant. Mental 
processes then fuse the two different 
pictures into one which has the 
appearance of solid relief. This effect 
of relief and depth is the stereo- 
scopic effect and this is lost in the 
normal television chain since the 
camera sees things from one angle 
only. To re-create the full sense of 
depth it is necessary to obtain two 
views at the same time with a 
camera having a means of obtaining 
those views from slightly displaced 
viewpoints, so that it copies the 
actions of the two eyes. The most 
obvious way to achieve this is by the 
use of two separate cameras which 
have their optical axes separated by 
approximately the distance between 
the human eyes; namely, 24 in. 
However, if this system is adopted, 
virtually all the equipment required 
in a normal television chain will be 
duplicated. 

In the Pye system the stereoscopic 
effect is obtained by a mirror beam 
splitting system at the camera position 
and a system of mirrors at the 
monitor position which have the 
effect of providing each eye with the 
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relevant picture information § as 
though the eyes were at the camera 
position. In order to understand the 
optics of these devices fully, reference 
is made to the diagrams above. In 
Fig. | (a) is shown diagrammatically 
the arrangement of mirrors used at 
the camera position and in Fig. | (b) 
is shown the right eye and left eye 
images which exist side by side on the 
face of the camera tube within the 
normal format. It will be appreciated 
that this is the picture that will be 
seen if this sign is applied to the 
normal monitor tube, but by using 
the mirror arrangement shown in 
Fig. 2 (a) it will be possible for the 
right eye to see only the picture 
produced from the right-hand view- 
point, and similarly with the left eye. 
The result, as shown in Fig. 2 (b), 
is a picture combined by the mind 
which will be stereoscopic. Further- 
more, provided that certain other 
conditions are met, the picture will 
be orthostereoscopic, i.e. the effect 
on the observer’s mind will be in all 
respects the same as if the observer 
were placed in the position occupied 
by the camera. 


Aluminium Strip 
Alcan Industries Limited, formerly 
Northern Aluminium Company 
Limited, is expanding its production 
facilities in a four-year programme 
which is expected to cost some 
£10,000,000. The intention is to 
increase output to meet the growing 
needs of established markets and also 
to provide the means of efficient 
production of commodities for which 
a demand has more recently emerged. 
The scheme concentrates on 
improvements to the existing con- 
tinuous strip mill which was laid 
down at the company’s Rogerstone 
works in 1949 and 1950, when 
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provision was made for an increase 
in output and range of product by 
subsequent development. It covers 
the installation of new equipment, 
the modernization of some existing 
equipment to increase operating 
speed and versatility, and at several 
points the relocation of plant to 
improve the flow in the mill. When 
the work is completed the nominal 
output of sheet and strip will be 
raised from 50,000 ton a year to 
70,000 ton a year, plus a substantial 
extra capacity for hot-rolled coil 
and plate. A greater proportion of 
the output will be of material made 
from the stronger alloys, and also of 
aluminium alloy plate, which will be 
available in substantially greater 
widths than hitherto. 

The plate. to a maximum width of 
well over 10 ft, will be rolled by the 
new 144-in. hot mill, which is the 
biggest item of new equipment being 
installed. This completes the 
facilities for the production of wide 
plate at Rogerstone, complementing 
a large stretcher, a plate saw and an 
ultrasonic inspection bath which 
have been operating since 1958. 
Aluminium plate can now be 
produced of sufficient size to satisfy 
the needs of the _ shipbuilding, 
chemical engineering and railway 
industries, who are showing a grow- 
ing interest in aluminium, especially 
since the development of an efficient 
and commercially attractive method 
of welding plate and of alloys with 
good characteristics after welding. 

The strip mill has now been 
brought to a point where further 
stages of development can readily 
be undertaken to the _ ultimate 


nominal capacity of 175,000 ton of 


plate, sheet, coil and strip in various 
alloys. 


Lorry Cranes 


The inaugural committee of the 
Lorry Mounted Crane Association, 
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A general view of the new 
144-in. hot plate mill at 
Rogerstone 


formed at the end of last year to 
administer and direct the activities of 
the newest industry in Britain, has 
now established the rules of member- 
ship. It sets out to guarantee a 
minimum standard of insurance, 
safety and reliability and will also 
endeavour to rationalize legislation 
regarding the use of lorry mounted 
cranes. Every lorry mounted crane, 
owned by a member must carry 
an inspection certificate which is to 
be renewed annually. Customers are 
invited to report inadequate registered 
machines to the association. 

The association has defined a lorry 
mounted crane as a crane mounted 
on a vehicle with a minimum of six 
load carrying tyres and designed 
for road speed in excess of 15 mph. 
The crane must be capable of slewing 
through a minimum angle of 30 
and its maximum safe working load 
must not be less than three ton. 
Other objects of the association, 
whose headquarters is at 301 Glossop 
Road, Sheffield 10, are to promote 
high standards in the practice of 
heavy lifting and to establish a 
minimum set of conditions of 
contract. 


Wall Facing 

Stelvetite, the plastic-coated sheet 
steel produced by John Summers and 
Sons Limited of Shotton, Chester, 
has been used to panel the inside walls 
of a recently completed single-storey 
building at Elm Works Limited, 
engineers of Summerstown, London 
SW 17. The building comprises 
10,000 sq ft and was erected as a 
workshop to cope with an overflow 
from the sheet metal working and 
packing departments, and also to 
serve as a storage department and 
loading bay. It is constructed in 
pre-cast concrete with electrically 
heated floors and double glazing 
on the windows, the frames of which 
are in aluminium. 


The inside wall facing, which is 
in white Stelvetite with a smooth 
glossy surface and trimmed with 
wooden beading, helps to achieve 
the maximum lighting effect and 
lends itself to easy maintenance. 
A 2 in. insulation material separates 
the Stelvetite from the brickwork. A 
large sliding door at one end of the 
building is also faced with Stelvetite. 
The outside wall of the building is 
clad with vitreous-enamelled panels, 
mauve in colour, and fabricated from 
John Summers’ enamelling-grade 
steel sheet. 

Stelvetite can easily be cleaned and 
is virtually unaffected by bumps and 
scratches. It has the strength of steel 
and is resistant to acids, alkalis, 
greases, humidity and abrasion. It 
has been found that the material can 
be bent, formed, deep drawn, joined 
and welded without damaging the 
coating. 


Part of the Stelvetite plastic-coated sheet steel 
panelling on the inside walls of a recently completed 
single-storey building 


Rail Centenary 

The Gloucester Railway Carriage 
and Wagon Company, which this 
year celebrates its centenary, has 
enjoyed an eventful, creditable and, 
above all, successful history. A 
handsome and most readable 
centenary volume has been issued 
which narrates the important events 
in the company’s story. 

Founded in 1860 by a group of 
Gloucester business men _ the 
company’s early years were extremely 
successful; in five years the capital 
had increased fivefold. Orders came 
from abroad as well as from Britain, 
and both India and Russia made use 
of the company’s products. Business 
dealings with Russia raised problems 
in those days, too. Special grease 
had to be put in the axle boxes of 
rolling stock for the Russian railways, 
since, when they got the chance, the 
peasants ate it and the original 
grease was thought poisonous. 

The second half of the century had 
its depressing periods but with the 
end of the Victorian age business 
generally improved. The company 
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now turned to road vehicles and 
ambulances were made for the Boer 
War, Lord Roberts using one of 
these as his mobile headquarters. 

The First World War was a 
period of high profits consumed by 
heavy taxes and afterwards came the 
slump. But this was not taken sitting 
down; orders were sought after and 
won with a struggle. The ‘thirties saw 
a notable improvement in business, 
under the chairmanship of Leslie 
Boyce. Then came the Second World 
War which inevitably brought about 
some dramatic changes. Altogether, 
764 Churchill tanks were produced in 
addition to other military material. 

Today the company has as its 
chairman a distinguished soldier of 
that war, General Sir William 
Morgan, former Supreme Allied 
Commander in the Mediterranean. 
The future for its traditional business 
of manufacturing carriages and 
wagons does not always seem easy 
but, if one can judge from its fine 
past record, the Gloucester Railway 
Carriage and Wagon Company will 
face it with confidence. 


Clyde Tunnel 


Work on the first of the “twin” 
tunnels under the Clyde is scheduled 
for completion at the end of next 
year. Work is then due to start on 
the second tunnel, finishing 14 years 
later. When work started it was 
found that the ground in _ the 
approaches to the 800 yd tunnel was 
sO porous that pumping water from 
the workings was out of the question. 

To counter this it was decided to 
pressurize the tunnel to 50 psi. A large 
volume of air is forced up through 
the ground, keeping water out, and 
simultaneously providing ventilation. 
Any failure of the air pressure could 
mean a major disaster, with the 
workings collapsing and flooding 
within minutes. As a safeguard 13 
electric motor driven compressors 
are in use, and two entirely in- 
dependent mains electricity supplies 


On anti-vibration mountings in the Clyde Tunnel 
are these Blackstone diesel engines coupled with 


Electric Construction Company alternators, with 
Slatter switchgear. The sets are standby in the event of 
a mains failure 
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are brought into the plant house. 

A further safeguard has been 
introduced; 270 kW generating sets 
are available as standby in the event 
of a mains failure. These comprise 
6 cylinder turbo-charged radiator- 
cooled Blackstone diesel engines, 
coupled with Electric Construction 
Company alternators; with switch- 
gear by J. G. Statter. The sets are on 
anti-vibration mountings, and are 
started by compressed air. 

A final safeguard is provided by a 
Blackstone mains failure set which 
can give emergency lighting to allow 
the workers to escape, and also act 
as an anti-panic agent while the 
diesel sets, which are on normal 
manual control, are started up. 


Automatic Robotug 

The driverless Robotug made by 
E.M.I. Electronics Limited, operates 
quite simply by following a wire 
through which a_ low-frequency 
alternating current is passed. Sensing 
coils on the front of the trolley 
detect any deviation from course and, 
like a bloodhound following a 
scent, stick rigidly to its path. 

In an automatic system the track 
is divided into a number of sections 
or ‘blocks’. As a Robotug proceeds 
its control unit energizes the section 
in front and de-energizes the section 
behind. In this way, there is always 
at least one dead section between two 
tractors. In systems using several 
Robotugs, this safeguard is essential 
to avoid collisions at junctions and 
crossings. 

Robotugs are in use in Poland, 
Germany and Italy, and have been 
ordered for Canada. Others will be 
installed in several large British 
factories in the near future. 

Each trolley has a control unit, 
into which an operator can program 
the necessary instructions, to make 
the trolley call at up to seventy- 
five different points for loading or 
unloading. Arrangements can be 
made to call at more points if 
desired. When restarted at the last 
of these, the trolley automatically 
returns to its original destination. 

Experiments with these Robotugs 
—which combine the merits of a 
conveyor belt system and manually 
driven trucks at a fraction of the 
cost—have been going on at Newton 
Abbot railway goods shed for the 
past nine months. The results have 
been so encouraging that British 
Railways (Western Region) are 
planning further installations for 
some of their larger goods depots. 
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Marley Acoustic Pyramids in the factory of Smith's 
Motor Accessories, Watford 


Acoustic Treatment 

To reduce the noise caused by five 
braiding machines at the Watford 
factory of Smith’s Motor Accessories 
the lower six feet of the walls behind 
the machines were lined with felted 
mineral wool slab, and three rows of 
Marley Acoustic Pyramids installed 
above it. A false ceiling was erected 
and covered entirely with pyramids. 
As a result there was a 49% reduction 
in apparent loudness. 

A similar situation was encountered 
in the Constantine Line’s M.V. 
Thameswood where the noise 
rendered by the engines made 
communication, even by shouting, 
impossible. Three-hundred Marley 
Acoustic Pyramids were installed 
and measured results showed a 
four-fold reduction in the overall 
noise level, a decrease of six decibels. 
A further reduction of noise was 
obtained by dismantling the air 
intake trunking and fitting two 
specially made silencers, designed 
and manufactured by Marley’s 
Acoustic Division, direct to the main 
engine blowers. 

In the Research and Development 
Laboratories of Allen West & Co. 
Limited, Brighton, there was a need 
for an echo-less room where control 
gear could operate without undue 
noise, such as magnetic hum, and 
where high voltage discharges could 
be detected aurally and visually 
often in complete darkness. This was 
achieved by lining a room completely 
—walls and ceiling—with Acoustic 
Pyramids. With these additions sound 
reflection was so minimized as not to 
impair the accuracy of sound level 
meter readings and aural 
investigations. 





Testing Rubber and Plastic Hose 


The aim of current research in the rubber industry is to devise ways 
and means for controlling production within closer tolerances. This 
review of the control techniques in use in a modern hose factory includes 
a description of a new electronic device for obtaining a continuous 
record of the internal diameter of small bore hose 


By C. W. EVANS, Technical Manager, Hose 


HE phrase “testing rubber hose” conjures up filling 

a short section with air or water and seeing how 
much pressure it takes to burst, or perhaps a few spot 
size tests with a caliper gauge. However, to ensure 
consistent manufacture of a hose which meets modern 
standards, or perhaps exceeds them for some special 
application, a lot more is demanded. 

Right at the beginning, all types of rubber, 
compounding ingredients and textiles must be rigidly 
controlled as they reach the factory, in terms of a 
specification agreed with the supplier. Further tests need 
to be applied while the rubber is being compounded and 
the hose manufactured. When manufacture is complete 
the finished product must be examined, care being taken 
that the tests applied bear a sensible relation to the 
service any particular hose has to give 

Nevertheless, this is not the end as far as the test 
organization is concerned. It is most important that 
test results are correctly interpreted. That is to say the 
significance of the figures must be known in relation 
to any margin of error, so as to avoid conclusions which 
are too optimistic, or taking a rash decision on a few 
unrelated figures which might result in a serious disloca- 
tion of production. This calls for a statistical approach 
to the problem, so that the final decision is soundly based. 


Raw materials testing 

At the beginning, we have tests on crude rubber, 
particularly in the case of natural rubber. The man-made 
product, being itself produced under closely controlled 
conditions in a chemical factory, can usually be relied 
upon to meet a specification within set tolerances. On the 
other hand, the natural product, coming as it does from 
different trees grown on different soils and subject to 
local variations, cannot be expected to have the same 
uniformity. Rubber growers have made great strides 
towards a more effective control of certain essential 
properties, such as speed of vulcanization and workability, 
but it is still desirable to blend incoming lots to mix up 
thoroughly deliveries from different estates. 

Ingredients for compounding with the rubber usually 
come from the suppliers with a test report, but if not, 
tests are carried out in a factory control laboratory. This 
will be well equipped with both standardized and 
specialist instruments for chemical and physical tests. 
In the case of crude rubbers, tests are carried out for 
moisture and ash. In the case of compounding ingredients, 
the tests include microscopic ones on the size and shape 
of particles, moisture content, metallic impurities for 
certain ingredients and melting points for others. 


Division, Dunlop Rubber Company Limited 


Hose manufacture employs other important raw 
materials, such as galvanized round steel wire of 3-18 
§.W.g., copper coated wire and liquor-finish high tensile 
steel wire of 30 s.w.g. and galvanized wire of various 





The prototype of a new electronic instrument for continuously recording very 

accurately the internal diameter of small bore hose. Where the hose passes through 

the coil it is loosely filled with ball bearings, which modify the character of a current 

flowing through the coil, according to the internal dimensions, so that a recording 
device can be operated 


sections. A wide range of textile braiding is used, together 
with many miles of 4-20 oz per sq yd cotton belting duck. 
All these materials must satisfy specification require- 
ments, in respect of such properties as tensile strength 
and elongation. 

It is usually the case that no raw materials are released 
for manufacture until the control laboratory is entirely 
satisfied and has issued a certificate. With many large 
firms, this type of laboratory is approved by A.I.D. and 
other Ministry Departments. 


Manufacturing control 

To ensure that a high percentage of output falls within 
the product specification, the manufacture of both 
rubber and plastic products needs to be carried out 
under close supervision. This is particularly important 
in the case of compound manufacture and is complicated 
by the fact that there are a very large number of different 
compounds to consider, perhaps not far short of a 
hundred in a large production unit. The compound and 
process instructions for making them are usually 
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X-ray photographs are valuable in settling inspection queries, or as an instrument of 
research. Radiographs A, B, and C give a check on the regularity of construction of 
three types of metal reinforced hose. Radiograph D shows the displacement of the 
meta! braiding that has taken place during a destruction test at excessive pressure 


recorded on readily available cards and it is the function 
of a process control laboratory to see that these instruc- 
tions are carried out. 

To this end technical officers are attached to the 
production department, to watch for any sign of 
approaching difficulties. These officers see that samples 
of all compounds made are systematically passed back 
to the laboratory for tests on processability in the 
subsequent shaping operations, together with physical 
tests on the properties after vulcanization. As in the case 
of the separate materials, mixed rubber compounds will 
only be released for the next stage in manufacture, 
when the control laboratory has certified their quality. 

Approved compounds next pass through the various 
processing operations, such as extrusion, calendering 
braiding, wrapping and vulcanization. These are super- 
vised by patrolling inspectors, to ensure that the process 
is being correctly followed and to solve any production 
problem which might affect the quality of the final 
product. Special care is taken with continuous processes, 
such as extrusion and lead press vulcanization, to make a 
thorough check of the conditions at the start of a run, 
followed by periodical checks to ensure that no variations 
take place during the run. It is often the practice for each 
run to be metered by a production card, which is 
initialled at suitable stages by the officials concerned, to 
ensure that production continues according to 
specification. 


Product testing 

The culmination of all raw material and manufacturing 
control will be seen in the finished product and it is of 
primary importance that this shall be so tested as to 
leave no doubt that bulk production can be relied upon 
to meet specifications. There may be as many as a 
hundred different types of hose in production, more or 
less at the same time, ranging from 4 to 27 in. bore and 
of widely differing designs. The tests applied vary 
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considerably, according to the characteristics and service 
requirements of the hose; some indication of their wide 
range can be seen from the following examples. 


A high pressure hose may have to withstand internal 
bursting pressures up to 25,000 psi; the lining of a 
welding hose must be resistant to various gases and many 
types of hose have to carry oils, fuels, coolants, steam, 
air or water at temperatures ranging from —40° C to 

+- 160° C. Sand blast hose must have a very high abrasion 
resistance and hose for edible liquids must have linings 
of rubber specially compounded to be non-toxic, tasteless 
and odourless. Certain types of hose need to have a white 
surface that is easily cleaned and others must be 
compounded to prevent the accumulation of charges of 
static electricity. Some of these properties are largely 
dependent on compound formulation, but with pressure 
and suction hose, reinforcement by application of metallic 
or textile braiding, wire helices and so on, is the operative 
factor. 

With such a wide range of properties, the types of 
product testing called for are very diverse. In addition 
to straightforward tensile, elongation, ageing and 
abrasion tests on the basic rubber or plastic compound, 
the physical properties of the reinforcing material must 
also be checked. However, the most important tests 
are probably those which simulate service conditions 
on the finished product. 

Where a hose has to carry a solvent material, its 
resistance to the swelling action of the solvent must be 
known within certain limits. Where the material handled 
is corrosive, resistance to the acid or alkali concerned 
must also be verified. Such properties are checked by 
examining the character of the hose after service 
conditions have been simulated, not only by examining 
the internal or external surface conditions and appear- 
ance, but also by dismembering the hose to check how 
service conditions have affected the bonding between 





component parts. Valuable evidence about the relation- 
ship between the different metallic components in a hose 
can also be obtained by X-ray photographs. 

In the case of hose designed to resist high pressures, 
bursting tests are of particular importance. These 
consist of proof testing hydraulically to at least twice 
the working pressure when the initial design is evaluated, 
followed by random testing during a production run 
to ensure that the initial properties are being maintained. 
Bursting pressures must be considerably higher than 
working pressures, to provide for the incidence of 
surges, the safety factor being normally four to one, 
although in the case of steam hose it may be as high as 
ten to one. 


New developments in product testing 

Existing methods of testing are always under review. 
This is to see how far it is possible to improve test 
efficiency, so that the product may either be evaluated 
within closer limits or the test more readily applied in 
production. A test development which is attractive from 
both considerations is at present under development in 
the Dunlop Hose Division at Gateshead. 

With certain types of small bore hose, the internal 
diameter is often critical. While this can be checked 
from time to time by examining a section cut from the 
beginning or end of a run, it gives no evidence of the 
regularity of bore along the whole of the length, which 
for certain uses may need to be controlled within fairly 
close limits. A new electronic non-destructive test has 
recently been devised at the Dunlop Research Centre, 
which gives a continuous record of the internal bore of 
non-metallic hose within close limits, without the need 
to cut or deform the product. 











162 INCHES 


Control chart showing internal diameter of a jin. bore hose over a 162 in. length, 
obtained by the new Dunlop electronic instrument 


During production, the hose is caused to make a 
U-turn and at the bend of the U is filled with steel balls 
of diameter about two-thirds that of the hose bore, so 
that they roll freely without jamming. The hose passes 
through a coil of wire at this point and a high frequency 
current loading on the wire is continuously recorded. 
Any variation in the bore of the hose alters the volume 
of metal surrounded by the coil and its influence on 
the current passing can be readily detected. 

Prototype apparatus is shown in the photograph and 
a typical chart obtained during evaluation tests shows 
how a tolerance of +4 in. on } in. bore hose can be 
checked very accurately over the entire length of a 
production run. In practice, the apparatus is arranged so 
that light signals come into operation whenever the 
bore approaches maximum or minimum limits, so that 
corrective action can be taken in good time. 

Because bore measurements are more critical with 
certain types of small bore hose, the new test has first 


500 


been applied to this type of product: it is however 
equally applicable to non-metallic hose of any diameter. 
Other test developments now under evaluation, include 
a new form of hydraulic test which is more efficient than 
existing test procedures, together with other ideas 
stemming from current research and development. 


Assessment of test results 

However accurate the tests on raw materials, factory 
processing or finished product, they are of little value 
unless correctly interpreted. With each test the probable 
margin of error must be known. This tells the control 
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A routine chart from the control laboratories at Gateshead, showing the plasticity 
of lining compounds in relation to specification limits 


staff just how significant is the information they get from 
instrument readings and enables them to take the right 
decision about future action. 

The statistical method is extensively used at Gateshead 
and gives valuable results. The number of tests carried 
out with regard to any one property is determined partly 
by the accuracy of the test and partly by the significance 
of the test in relation to the performance of the hose. 
It is important that all control tests have a real meaning 
in reference to the process they are controlling. That is 
to say, no property should be controlled more closely 
than is required by service conditions, but when these 
have determined the limits, the control system should 
ensure a long trouble-free run well within these limits. 

It is therefore valuable to express test results in chart 
form and keep the charts under continuous review. An 
efficient control system, with up-to-the-minute results 
displayed in graphical form, will do a lot more than 
indicate that a certain batch of hose is outside specifica- 
tion and has to be scrapped. If the results are correctly 
interpreted in regard to the statistical significance and 
clearly expressed in chart form, they will give ample 
warning of “trends” in production conditions, so that 
corrective action can be taken long before the end product 
has begun to stray over the limit-lines. 

Testing rubber and plastic hose over the entire range 
demands a logical system for testing raw materials, 
factory processing and the finished product. The testing 
equipment should be first-class, effectively installed in a 
good working situation and operated by an experienced 
staff who fully appreciate the significance of the work 
they are doing. If the results obtained are understood 
correctly and the appropriate action taken, effective 
testing and control leads to smoother production and 
inspires the entire organization with confidence that the 
end-product will fully meet service requirements. 
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Developments in Electrolytic 


Machining 


Electrolytic machining has advanced well beyond the laboratory stage 
and is now increasingly applied commercially in place of conventional 
machining and grinding on the harder or critical materials. Cavity 
machining by electrolytic processing has recently come into prominence, 
offering high stock removal rates. This article discusses the main current 
applications which are available, and used, on a commercial basis 


HE removal of metal stock by “electrolytic 

machining” has advanced within less than a decade 
from a laboratory experiment to become an established 
production technique, yet the first commercial machines 
of this type (outside Russia) were only produced some 
five years ago. Of Russian techniques—that country being 
the first to exploit electrolytic machining to any degree— 
the picture is still far from complete. As far as the 
Western world is concerned, however, some five distinct 
types of application have appeared, all of which are 
usable on a commercial basis either as alternatives to 
conventional techniques or as first choice methods where 
conventional machining is not entirely suitable, or even 
inapplicable. 

Electrolytic machining implies, basically, wet processing 
and in this respect is distinct from electric spark machin- 
ing and similar discharge techniques, although the two 
are sometimes confused. They are essentially quite 
different methods of stock removal. The one is electro- 
chemical by nature and the other electro-mechanical. 

These two modern machining methods—electrolytic 
and electro-spark—have a common ground of applica- 
tion with the recent development of electrolytic cavity- 
sinking processes, with advantages and disadvantages on 
both sides. The electrolytic method is considerably faster 
for cavity sinking, stock removal figures of up to 18 
cu in. per hr being quoted for commercial equipment, 
which compares with the 0-6 to 0-9 cu in. per hr stock 
removal typical of comparable electro-spark equipment. 
The operating process is more automatic and requires 
little or no mechanical control and—one of the most 
significant features of all types of electrolytic machining— 
no heat is generated by stock removal. On cavity machin- 
ing, however, electro-spark methods have the advantage 
that the electrodes required are much simpler to make and 
less costly and that no question of corrosion arises as 
could be present with an active electrolyte. It is usually 
necessary, in fact, to fabricate the electrolytic fluid 
circuit in stainless steel because of this corrosion problem. 
Thus the electrolytic process inherently represents a 
higher initial charge which is unlikely to be justified, 
compared directly with electro-spark techniques, if a 
short run only is required from the electrodes. On a mass 
production basis, however, the considerably faster rate 
of stock removal may more than warrant its adoption. 

Competitive with conventional machining, probably 
the most attractive field of application. of the electrolytic 
process is in grinding, although this term is used in a 
sense of convenience only. Whereas there is a clear 
distinction in conventional machining between cutting 
with tools and grinding, electrolytic machining is simply 
controlled stock removal which may replace conventional 
cutting or grinding, or both. 

Thus where a material is too tough to be cut on a 
commercial basis with conventional tooling because tool 
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life is limited, electrolytic machining may well provide 
the answer. Similarly materials which do not take 
kindly to conventional grinding, because the heat 
generated may adversely affect their properties, can be 
worked cold by electrolytic methods. There are usually 
further advantages here: because no heat is generated 
the rate of stock removal can be speeded up, and because 
of the lack of physical contact the wheel life is extended 
so that redressing may not be required at all, or at least 
only after long periods of use. 

Compared with conventional machining, apart frora 
the advantages already mentioned, further savings can 
result from the fact that electrolytic shaping virtually 
ensures a complete absence of burrs. Thus a further 
operation—which may be essential with conventional 
machining—is eliminated. This characteristic of electro- 
lytic machining has been found particularly advantageous 
in the production of honeycomb cores in such materials 
as stainless steel, etc., and for other critical components 
where no reliable method of deburring after machining 
is available. Currently, in fact, electrolytic machining of 
the less tractable materials and for critical components 
is one of the main applications of the process and far 
more established than cavity sinking which has only 
recently emerged from the experimental stage. 

If these two applications described can be considered 
as electrolytic equivalents of machine work employing 
cutting tools, the other classes of application of electro- 
lytic processing can be considered the equivalents of 
machine grinding. Because the application techniques 
are considerably different these are usually distinguished 
as single-point grinding, carbide-tipped cutter grinding 
and high-speed steel tool grinding. 

Single point carbide tool grinding was one of the 
earliest applications of electrolytic machining and is 
now in widespread use. Attempts to develop the technique 
for sharpening carbide-tipped milling cutters and similar 
tools have, however, not so far resolved as a complete 
success. Stock removal is no problem for that can be 
obtained readily. The real trouble is that the wet treat- 
ment is messy, calling virtually for complete enclosure 
of the unit to avoid copious distribution of coolant or 
electrolyte over wide and far. 

The other development of single-point grinding to the 
sharpening of high-speed steel tools has been more 
straightforward. The main difference involved is that 
the high-speed steel tool is invariably larger than the 
single-point carbide-tipped cutting tool and for a 
satisfactory rate of stock removal the current has to be 
increased. Otherwise the technique remains the same, 
limited mainly by the higher cost compared with 
convention?! regrinding, although there is complete 
freedom fi in softening or burning as can, and does, 
occur with normal grinding. 





Photoelasticity as a Design Tool 


Photoelasticity, or “pictorial” stress analysis, is an invaluable aid to 
the designer, particularly for components which do not lend themselves 
to complete theoretical treatment. Three-dimensional stress patterns 
may be “frozen” in a prototype model, followed by sectioning for 


detailed analysis 


T is an axiom of boat designing that “seeing the 

spray” is an invaluable guide to the hydrodynamic 
performance and efficiency of the hull—if, unfortunately, 
a little too late at this stage to undertake any major 
design changes which may appear called for. A similai 
state of affairs commonly arises in engineering design 
where stress analysis is essentially theoretical, and stress 
concentrations or other faults not allowed for in design 
will ultimately show up as failures. Photoelasticity is a 
method of “‘seeing the spray’’—or stress distribution in 
this case—at a preliminary or mock-up design stage, thus 
providing empirical data in the form of a visual picture 
of the stress pattern for subsequent interpretation and 
analysis on conventional lines. In many cases, in fact, it 
is the only practical method of determining stress 
distribution in a particular design and although the 
application is necessarily deductive, it is far more 
accurate than the “‘guesstimation’ which is all too 
frequently used. The normal factor of safety allowance is, 
after all, basically a factor of ignorance. 

Photoelasticity as a technique is not new. It was first 
employed at the beginning of the present century in 
elementary form and from this has developed slowly 
into an established method, not only for pure research 
but also as an aid to production design. It is used both 
to check theoretical calculations as well as to evaluate 
otherwise indeterminate stress patterns. Basically it is a 
simpler and less expensive method than mechanical 
testing, although it cannot replace the necessity for the 


latter as a final proof in critical designs. Its scope of 


application is, perhaps, still somewhat limited, but this 
is a condition which will undoubtedly improve. But where 
applicable it is considerably more informative than the 
other simple pictorial stress analysis techniques, such as 
brittle lacquer coatings, which are essentially limited to 
evaluating surface stresses. 

The basis of photoelastic analysis is that a model of the 
design or prototype under investigation is made in a 
suitable optical plastic material. This model is then 
loaded in such a way that the external forces applied 
exactly duplicate those anticipated on the actual design 
part in service. The resulting internal stresses produce a 
lack of homogeneity in the optical plastic which, when 
viewed under polarized light, show up as interference 
patterns following the distribution of internal stresses. 
In other words, the interference patterns provide a 
plot of stress distribution from which both the directions 
and magnitudes of the stresses can be deduced. 

It is then logical to assume that an exactly similar 
stress distribution will be produced in the final design, 
fabricated in its own material. This is only valid, however, 
if the mechanical properties of the model material are 
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compatible with the production material in overall 
behaviour; and also if no parts of the stress pattern 
exceed the linear stiain range of the final material. In the 
latter case the behaviour of the final material in this 
region may be considerably modified by the fact that it 
is working beyond the linear region of stress-strain, 
although it may be possible to estimate the stresses 
concerned. 

Photoelasticity is applicable both to two-dimensional 
and three-dimensional analysis, the latter obviously 
having more scope and presenting a truer and more 
complete picture, although the problem itself may be 
basically a two-dimensional one. The former method 
may be applied to produce useful data more rapidly and 
where two-dimensional analysis is satisfactory, such as 
investigating the stress distribution around holes and 
cut-outs in flat panels, etc., one ‘view’ only of the inter- 
ference patterns is then required. It must be appreciated, 
however, that two-dimensional analysis of a_ three- 
dimensional problem can be highly misleading. 

In the case of three-dimensional photoelastic analysis 
the method now commonly favoured is that of ‘stress 
freezing’ where the loaded model is subjected to a 
controlled heating cycle which has the effect of fixing 
or ‘freezing’ the plastic in its stressed state. This renders 
the plastic completely stable in the stressed state so that 
it can be cut or sliced up, as required, without disturbing 
the stress pattern, and thus individual sections from any 
part of the whole examined. Neither the original ‘freezing’ 
nor the subsequent cutting provides any measure of stress 
relief to modify the original pattern induced by loading. 
Thus the ‘freezing’ technique is particularly useful where 
‘core’ or central stresses have to be investigated, as well 
as providing a method of obtaining a complete three- 
dimensional picture of all the internal stresses by 
sectioning. 

Various materials may be used for construction of the 
original model, an epoxy resin (Araldite B) being 
commonly preferred as possessing suitable optical and 
mechanical properties as well as rendering manufacture 
of the model easy. It is not necessary that the model be 
made full scale, although this is usually done, if 
practicable. Where other materials may be employed in 
association with the plastic consideration may have to 
be given to the difference in thermal expansion on heating 
(usually of the order of 120° C with Araldite B) as other- 
wise false stresses may be introduced and frozen into the 
final pattern. Otherwise the basic technique is simple, 
straightforward and logical. A pictorial record of the 
pattern enables the stress lines to be investigated in 
detail and stress magnitudes calculated on the conventional 
basis of the theory of elasticity. 
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Steel Vields More of Its Secrets 


Each year that passes brings new discoveries regarding the properties 
and behaviour of steels under certain conditions, and some of the effects 
that can be produced are subtle and of practical importance. In the 
following notes an account is given of some of the interesting facts 
recently revealed as a result of intensive research 


OW does the removal of metal from the surface, 

and the regions close to the surface, of a hardened 
steel affect its performance; and how does heat treatment 
affect it? It is by no means easy to determine this, and 
moreover such effects as are produced are not fully 
controllable. A common defect associated with a heat- 
treated steel is the presence of soft skin, the decar- 
burized zone on the surface of a heat-treated part. This is 
usually ground off, the operation removing a few 
thousandths of an inch. 

But this grinding operation itself brings about a 
number of surface effects with the result that a fully 
hardened workpiece may lack uniformity in phase and 
in the distribution of stress close to the surface, and these 
nonuniformities may seriously influence the physical 
properties of the finished parts. Investigation has 
sought to determine a relation between heat treatment 
and final finishing operations and the performance of 
the product in terms of a number of physical surface 
properties, such as retained austenite and residual stress 
distributions. 

It has been clearly shown as a result that the amount of 
retained austenite may vary considerably as a result of, 
for instance, mechanical metallographic polishing. It is 
claimed that belt sanding produces a rehardened surface 
layer containing 100° retained austenite, but critics 
have argued that this can be disputed. What is clear is 
that rough polishing affects the steel to a depth of 
several thousandths of an inch. When hardened steel is 
ground with extreme care, there may be only the slightest 
trace of tempering, and this will show up as a slight 
darkening after suitable etching. 

Another interesting subject is the banding of steel, 
which is caused by carbon segregation into preferred 
regions. It is usually believed and accepted that the 
principal explanation is that alloy segregation affects 
the amount, kind and form of banding. A few of the 
factors involved include austenitizing temperature and 
time, diffusion rates of carbon and alloy, grain size, 
cooling rates, and rates of nucleation and growth of 
decomposition products of austenite. A great deal of the 
argument regarding banded structures owes its origin 
to the lack of knowledge regarding the effect of these 
different factors. To remedy this, investigations of 
considerable interest have been carried out. 

These reveal that the main explanation of banding is, 
at all events in parts made from rolled steel, a lack of 
chemical uniformity. This develops perceptible banding 
because of its influence on nucleation and the growth of 
ferrite and pearlite from austenite. The pattern formed 
is governed principally by the total effect of alloy hetero- 
geneity on carbon segregation. Carbide-forming types of 
elements increase the concentration of carbon in their 
region, while solution-type elements, of which nickel 
is an example, decrease carbon concentration in their 
neighbourhood. Consequently, in single alloyed steels, 
the amount of carbon segregation and the location of 
high and low carbon areas in relation to a fixed marker 
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are governed by the quantity and distribution of the one 
alloying element, and by nothing else. 

The metallurgist is by no means blind to the develop- 
ments in research tools. Science has already made use of 
radioactive tracer techniques, and it was at once seen 
that these might be of value in research into metals. 
One of the problems with which users of steel have been 
faced of late years is the poor hot forgeability of steels, 
and it was thought possible that this might be caused by 
the addition of rare earth particles. As an aspect of this 
research, the evaluation of these particles was regarded as 
a potential cure. 

One obvious effect has been an interest in micro- 
structure, and any proof obtainable of deleterious 
influence of intermetallic compounds or non-metallic 
inclusions. To find out more about this, research workers 
have tried the effect of adding radioactive tracer elements 
with a view to discovering the location and distribution 
of impurities not disclosed by normal metallographic 
techniques. 

The experimental technique developed is most 
promising because it may help to solve intricate problems 
both in the laboratory and in production. A stainless steel 
was chosen for the tests, and it was found that if a 
radio-active misch metal (a natural mixture of rare 
earth metals) was added, it was uniformly distributed 
throughout the matrix of a 25-20 nickel chromium steel 
melt. Some small concentrations of radioactivity were 
found in the interdendritic zone of a specimen in the as- 
slow-cooled state. Moreover, the forged specimens 
indicated a degree of variation in concentration between 
the outer and centre sections of the specimen. 

During World War II there was a surprising and 
disconcerting series of failures of welded merchant 
ships and tankers. When these ships were examined it 
was discovered that they displayed an extremely large 
number of running brittle cracks, which occasionally had 
distressing results. It was speedily appreciated that this 
problem involved the toughness of the steel in the 
presence of stress-raisers such as notches. By improving 
the design, cracking was notably reduced. Another 
modification of design to be highly effective was the 
breaking of the continuity of the all-welded hulls of the 
welded ships by riveting a number of rows of plates to 
act as crack arresters. 

Nevertheless, even with perfect welds and good design, 
notches may still be present to concentrate stress. These 
may be caused by handling when the ship is being built, 
by tack welds, by repair work, and by slight indentations 
and shocks during service. It is essential, therefore, that 
such ships should be constructed of steels tough even 
when notches are present. Investigation of the problem 
showed that in such large structures it is necessary to 
employ plates having a transition temperature sufficiently 
low to provide notch-ductility. The ability of plates to 
arrest cracks may be regulated to a considerable degree 
by composition and methods of production. Correlation 
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of test results with failures in service has determined the 
value of tests and shown the compositions and steel- 
manufacturing practices that can give satisfactory 
performance in the different ranges of thickness, Research 
has also led to the use of higher ratios of manganese to 
carbon than were originally employed in semi-killed 
ship plate. 

Metallurgy at low temperatures is another important 
subject of research. At such temperatures long-range 
diffusion is impossible, but changes may occur, neverthe- 
less, as a result of atoms jumping into adjacent positions 
and travelling only short distances. Phase changes then 
occur with no alteration in composition. The mechanical 
and physical properties of metals and alloys in this range 
of temperature demand a knowledge of crystal imper- 
fections. Defects may be caused by cold working, 
martensitic transformations, bombardment with particles 
of high energy, or by quenching-in the defects in thermal 
equilibrium at higher temperatures. 

For many investigations, researchers have related 
specific defects at these low temperatures to certain 
properties of metals. No one set of defects is the cause of 
the low temperature brittleness of metals because this is 
related to the presence of anchoring atmospheres, 
dislocation arrays producing concentrations of stress, 
and possibly to micro-cracks, all these being factors 
that increase local stresses on cleavage planes. 

The quench-ageing of low carbon steel is marked by 
noticeable changes in physical properties. It is now 
considered that these are the product of decreasing 
solubilities of carbon and nitrogen in ferrite with decreas- 
ing temperature. During recent years the reactions 
occurring during quench-ageing had been investigated 
using a number of techniques, but more information was 
necessary regarding the morphology and lattice structure 
of the precipitations formed on quench-ageing. To 
obtain this, these changes in a number of alloys have 
been followed with the aid of light and electron micro- 
scopy. Electron diffraction was used to identify the 
precipitated phases. 

As a result, there is now internal friction evidence 
favouring a two-stage reaction during the ageing of 
ferrite supersaturated with carbon. 

The widely useful mechanical properties of special 
and tonnage steels are fundamentally governed by the 
structures developed under conditions of commercial 
cooling, and this applies even after additional tempering, 
annealing, or work at high temperatures. In consequence, 
the solid-state reactions taking place when austenite 
decomposes ought to receive greater attention than 
transformations in any other alloys of a single base 
metal. To establish the proper heat treatment of five 
nickel-molybdenum, chromium-molybdenum-vanadium 
and nickel-chromium-molybdenum _deep-hardening 
steels, both isothermal and cooling transformation curves 
have been determined. Hundreds of specimens collected 
under such controlled conditions have also been studied 
under the optical and electron microscope to show up the 
structural details needed for mechanistic interpretations. 

These show an upper ‘knee’ for proeutectoid ferrite, a 
region of extremely slow reaction, and a lower ‘knee’ 
for bainite. Other technical conclusions have been 
drawn. 

The carburizing of steel parts is a process of long 
standing. It is increasingly recognized, moreover, that 
one effect of developing a hardened case in a steel part 
by a carburizing treatment is the production of residual 
stresses of compressive type, usually located in the 


hardened surface layers. These are entirely beneficial in 
applications involving fatigue, and the advantage gained 
is governed by the precise magnitude and depth distri- 
bution of the stress. It has therefore been considered 
useful to establish the distribution of stress in carburized 
cases by means of X-ray diffraction. A widely held 
theory is that these residual stresses arise because the 
hardened case is in compression as a result of its greater 
tendency to expand during the hardening transformation, 
and the resistance of the core to this expansion. 

The investigation produced evidence to support an 
alternative theory attributing the development of the 
residual compressive stresses in the hardened case to the 
sequence of the transformations of the austenite to the 
different products forming in various parts of the case 
and core. In this theory, the introduction of carbon into 
the surface layers lowers the martensite starting tempera- 
ture (M,) of the case, so retarding the transformation 
of the austenite of the case to a lower temperature and 
correspondingly later time than the transformation of 
austenite in the core. 

The techniques adopted not only help to evaluate 
residual stresses and indicate their origin, but also to 
evaluate the quality of carburized cases. They also 
provide a quantitative measure of the effects of decar- 
burization or the effects of carbides at the surface of the 
case, when present. 

The changes in the saturation intensity of magnetiza- 
tion and in the cementite Curie point of a steel, occurring 
by reason of plastic deformation, are specially interesting 
because they are usually considered to be governed solely 
by chemical composition and grain structure. An 
investigation was carried out some time ago to examine 
the effects of cold work on cementite in stecl. Thermo- 
magnetic analysis supplemented by X-ray observations 
were used. The experimental results obtained and the 
large number of theories developed to account for them 
are most interesting, but show a need for further investiga- 
tion of this highly intricate matter. Broadly, it was shown 
that when a plain carbon steel is cold-worked, the 
carbide Curie point inflexion is apparently displayed 
and extended, while there is an increase in the saturation 
intensity of the magnetization. The apparent carbide 
Curie temperature of such a steel increases smoothly and 
gradually as the amount of cold work increases, while if 
the steel is reheated after cold-working, this Curie 
temperature recovers in the same way. 


‘ege J 
Silicone Grease 
A new silicone grease, M.494, has been added to the 
range of silicone products from Imperial Chemical 
Industries, Imperial Chemical House, Millbank, London 
SWI. The electrical qualities of M.494, coupled with the 
silicone characteristic of water-repellency, make it 
particularly suitable as a sealing agent for electrical 
equipment, and as a general agent to protect surfaces 
against moisture. 

The many specialized and varied applications of the 
new product include: protection of insulations from 
corona discharge; sealing and potting grease in electronic 
equipment; lubricant for electric cable prior to its being 
drawn through conduits, harness, etc.; release agent in 
moulding and casting operations; packing grease for 
glands and for impregnating asbestos packings to 
prevent sticking of joints; glass stop-clock lubricant; 
lubricant for preventing sticking of screw threads, e.g. 
with electric fittings located outdoors; vacuum sealing 
grease. 
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AEI germanium rectifier equipment, consisting of two cubicles each rated 1:4 MW, 
10 000 amp, 140 volt 


Germanium Rectifiers for 
Chiorine Production 


Although both germanium and silicon rectifiers are 
being used for low-voltage electro-chemical installa- 
tions in continuous day and night service, it is perhaps 
not widely known that germanium rectifiers offer 
substantial economies by virtue of their smaller losses. 
The following details of a germanium power rectifier 
equipment manufactured by the Heavy Plant Division 
of Associated Electrical Industries Limited may be of 
interest. 

AEI has built a number of germanium power rectifier 
plants for chlorine production, the largest of which is 
rated 18-4 MW, 80,000 amp, 230 volt d.c. for the 
Ellesmere Port works of The Associated Ethyl Company 
Limited. Another example of such a plant, described 
below, is one supplying 20,000 amp load at 140 volt, which 
will soon be commissioned in South Africa, to operate in 
parallel with other converting equipment. This will be 
installed at the Umbogintwini (Natal) Chlorine Works of 
African Explosives and Chemical Industries Limited. 
The whole of the plant, including a.c. switchgear and 
control, power factor correction equipment, voltage 
regulating unit, rectifier transformer, rectifiers, and 
output and control panels, will be housed in an indoor 
substation occupying approximately 1300 sq ft. 

The equipment will be controlled by one voltage 
regulating unit supplying a rectifier transformer, the 
load current being automatically controlled by varying 
the d.c. voltage between 140 and 90. A series-parallel 
connexion in the transformer winding allows the 
equipment to be used between 70 and 45 volts d.c. The 
entire equipment is designed to provide continuous 
operation for twenty-four hours per day, 365 days per 
year. 

Two rectifier cubicles each rated at 1-4 MW, supply 
the d.c. output. Each cubicle has closed air-circuit 
cooling, and a built-in air-water heat-exchanger, so that 
corrosive gases, fumes, and dust are excluded from the 
cooling medium. The cubicle air temperature remains 
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below 40°C when water at a temperature of 28°C 
circulates through each cooler at a rate of 1000 gph. 
The floor area occupied by the two rectifier cubicles is 
only 31 sq ft and the volume per megawatt is represented 
by a 4-6 ft cube. 

The equipment is arranged for either hand or automatic 
current regulation, the latter compensating for supply 
system fluctuation or disturbances. Under automatic 
control, a constant-current control-circuit receives its 
signals from a set of high-accuracy d.c. current-trans- 
formers (sometimes referred to as transductors). By 
making a simple adjustment the operator of the electro- 
lytic plant is able to set the total output current to 
within +1%, and after that the constant-current 
control is fully automatic. This can be done on the 
normal d.c. voltage range or, by paralleling the main 
rectifier transformer phases, on half-voltage range. 

The rectifier cubicles contain a six-phase double-star 
connexion of germanium rectilier cells on air-cooled 
extruded aluminium cooling-fins, and parallel path 
protection fuses and transformers for fuse rupture 
indication circuit, all mounted on six trays per cubicle. 
Any tray can be withdrawn for inspection simply by 
loosening the a.c. and d.c. busbar captive connexion 
bolts, disconnecting the fuse indicating circuit plug, and 
placing the tray support in position. 


The Reliance modular servo gearbox showing, at right, the standard plate mounting 
of the rotating components 


Modular Servo Gear Boxes 

The simplified modular construction of the servo- 
gearboxes made by Reliance Gear Company Limited, 
Almondbury, Huddersfield, utilizes standard plates for 
mounting rotating components. The basic module is a 
gear-box conforming to DEF 5000, wherein up to 
seven shafts are mounted in ball bearings. The con- 
struction is corrosion-resistant throughout and bail 
bearings are to ABEC, friction-tested to EL.1889 and 
double shielded, case-sealed against dust in a dust-free 
assembly shop. 

Gear ratios are up to 43,000,000:1, using precision 
gearing to Admiralty Class 1. Accommodation is 
provided for up to six components—servo motor, 
potentionmeters, synchros, etc. Ratios and components 
are interchangeable for bread-board and prototype work. 
Shafts are extendable at both sides at any intermediate 
gear pass. Torque-limiting slip clutches are used in all 
ratios. An eddy current drag damper is available. 

There is zero backlash in all ratios due to using spring- 
loaded split gears, shaft-clamped for maximum con- 
centricity and interchangeability. The solid gear back- 
lash in 1:1 ratio is 15 minutes of arc maximum. 





An Experiment in Education 


It is one thing to impart knowledge to apprentices and to develop their 


skill, but it is quite 


another to discover talents for leadership and 


initiative. British Timken may have found a way of doing this, as this 
account of a recent experiment suggests. 


By D. J. LISTER, M.A.(Cantab.)., Education Officer, 
British Timken Division of The Timken Roller Bearing Company 


HE British Timken Division of The Timken Roller 

Bearing Company has a large thriving apprentice- 
ship scheme. The Company is proud of its educational 
facilities and is continuously reviewing its existing 
methods and seeking new means of improving them. 
It recently instituted a further experiment at the Duston 
factory with the main objectives of improving the self- 
confidence, clear thinking, and sense of responsibility of 
senior apprentices. 

The experiment was organized in the following way: 


Senior apprentices class 

A senior apprentices’ class was formed, consisting of 
graduate, commercial and student apprentices, together 
with all technician and craft apprentices in the last 
eighteen months of their training. The numbers in the 
class varied between thirty and forty, because of sand- 
wich course attendances, etc. There was one lady 
student apprentice in the class. 


Lecture series 

Twenty-one executives were persuaded to deliver 
lectures on their responsibilities and the work of their 
departments. The lectures took place at a rate of one 
per week, and the subjects included safety, production 
methods, development, technical sales, and service 
engineering. 


Projects 

The projects for the apprentices were, briefly: 

(1) Chairman to the lecturer; 

(2) Chairman in the committee session; 

(3) Secretary in the committee session; 

(4) Re-deliver lecture to junior apprentices and 

prepare printed précis; 

(5) Lecture to senior apprentices. 

Chairman to the lecturer.—One of the senior apprentices 
was selected each week to act as chairman to the executive 
during his lecture. This involved contacting the executive 
a few days before the lecture to obtain a short career 
history from him, introducing the lecturer, controlling 
the question and answer session after the lecture, and 
making an appropriate speech of thanks at the end. 

Committee session Following each lecture, the class 
of senior apprentices was split into two committees. A 
chairman and secretary were then selected for each 
committee. The job of each committee was to prepare a 
précis of one half of the lecture, one committee dealing 
with the first half, the other with the second. The duty 
of the chairman was to guide them in their consideration 
and discussion of the points made by the lecturer. The 
secretary was to make notes and prompt his chairman 
when necessary. 
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Re-delivering the lecture.—After the committee session, 
another senior apprentice was then selected to re-deliver 
the executive’s lecture to the junior apprentices at a 
later date. He would have the précis produced by the 
two committees, the lecturer’s notes and visual aids, 
and his own notes made during the lecture, to help him 
in doing this. He was also allowed to approach the 
executive concerned, to check any dubious points and to 
ensure that his information was accurate. 

Printing a précis.—Having re-delivered the executive's 
lecture to the junior apprentices, the senior apprentice 
would then be responsible for producing two hundred 
copies of a complete précis of the executive's lecture. This 
would involve: (a) writing the précis, (b) checking the 
précis with the education officer for grammar, spelling, 
etc., (c) checking the précis with the executive for 
technical accuracy, (d) liaison with the typists’ pool for 
cutting the stencil, checking proofs, and verifying the 
final copies. 

Lecturing to senior apprentices—The most senior 
apprentices (such as graduates) were also required to 
deliver a short lecture of their own choice to the senior 
apprentices. This lecture was given during the half- 
hour before the beginning of the main lecture each week. 
No restrictions were placed on the subject chosen, 
although the senior apprentice selected was required to 
inform the education officer of his choice of topic before 
preparing his lecture. Subjects selected included cost 
accounting, unit trusts, car racing at Silverstone, Canadian 
sports, modern architecture, brine mining, surface 
measurement, industrial psychology, the equality of 
women, and trades union history. 

It is worth noting that the senior apprentices’ class 
formed a very difficult lecture audience on account of 
its composition, since craft, technician, student, com- 
mercial and graduate engineering apprentices all have 
widely differing backgrounds and interests. Even an 
experienced lecturer might have found it difficult to keep 
all sections of the audience interested. 


Selection of apprentices for the different projects 

The chairman to the lecturer and the senior apprentice 
lecturing to the senior class, were nominated a week in 
advance. The committee chairmen and secretaries were 
nominated at the end of each main lecture, and the 
apprentice to re-deliver the main lecture to the junior 
apprentices was only selected after the committee 
session. 

This was an essential part of the organization of this 
experiment. Lack of warning of what was in store for 
him ensured that each apprentice paid close attention 
to what the lecturer said and made copious notes. 
The method of selection was deliberately not systematic, 
to prevent any prediction by individual apprentices. 
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Objectives of the experiment 

The use of public speaking, committee work, etc., to 
train apprentices in self-confidence, responsibility, and 
clear thinking, is not in itself new. The novelty of this 
experiment is its integration, its economy, and the 
many things accomplished in a short time span. 

There was, for example, much dissemination and 
absorption of fundamental technical information. The 
substance of the technical lectures given by the executives 
has been preserved for future apprentices by means of 
the printed précis. Many of the executives concerned 
have had copies of the précis to keep for trainees other 
than apprentices who may pass through their depart- 
ments. 

There has been a gain, too, in human relations. 
Apprentices have been brought into intimate contact 
with very senior officials of the company. They have 
learned something of the adult philosophy of each 
successful executive as he talked about himself and the 
work his department is doing. They have worked with 
executives in preparing the chairman’s notes, or the 
précis of the executive’s lecture. 

The senior apprentices’ class itself has had an edu- 
cational influence upon its own members. The craft 
apprentice has learned to respect and value the theoretical 
approach of the graduate engineer. The graduates have 


noted with interest the practical common-sense and 
grasp of detail of the craft apprentices. Potential 
draughtsmen have mingled with potential toolroom 
engineers. Commercial apprentices have discussed 
technical topics, and technicians have been forced to 
consider commercial points of view. 

The senior class undoubtedly contains some of our 
future supervisors and executives. We believe that they 
will be a better team ten years hence, as a result of their 
new understanding of the other fellow’s viewpoint, 
than they would have been if they had not taken part in 
this experiment. 


Postscript 

As a follow-up to this lecture-series, an apprentices 
essay competition has been organized. Four prizes of 
£10 each have been offered for the four best essays 
submitted on our manufacturing processes under the 
following headings: 

1. Machining 

2. Grinding 

3. Press-work and heading 

4. Heat treatment. 

The essays must contain at least 3000 words and 
reach a definite conclusion. They must not be merely 
descriptive. 


The Bicera Variable-ratio Piston 


Results of full-scale engine tests 


HE compression and expansion ratios of a piston 

engine are usually equal, and are given by the full 
volume of the cylinder divided by the volume to which 
the contents are compressed at the end of the compression 
stroke. The compression ratio has normally a fixed 
value in any given engine whether petrol or diesel and in 
the design of an engine is one of the most important 
choices to be made as it conditions the charge for 
combustion and its equal and opposite ratio largely 
determines the efficiency of the engine. 

In the petrol engine the ratio is made as high as is 
possible without causing detonation when the throttle is 
opened. 

It should be noted that at part throttle openings much 
higher compression ratios could be used in the petrol 
engine with a corresponding improvement in efficiency. 

The real requirement of the petrol engine is thus for a 
variable compression ratio, and it is only for want of a 
satisfactory and sufficiently cheap means of varying the 
ratio that a fixed ratio is normally used. 

In the naturally aspirated (i.e. unsupercharged) diesel 
engine, the fixed ratio chosen is usually a compromise 
between a high value which gives the best cold starting 
and the somewhat lower value which gives the most 
satisfactory conditions for long engine life at high load 
and low first cost. In the pressure-charged (i.e. super- 
charged) engine, a lower value of compression ratio is 
chosen with some loss of cold-starting ability and part 
load performance, in order that the maximum cylinder 
pressure reached at high outputs shall not impose 
excessive loads on the structure and moving components 
of the engine. Unlike the petrol engine in which 
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Fig. 1.—Sectional Bicera piston. A, upper oil chamber; B, annular lower oil chamber; 
C, bore (two non-return valves mounted on the bore); D, one or more spring loaded 
relief valves; E, fixed discharge orifice 





detonation severely limits the possibility of pressure- 
charging, the diesel engine has a remarkable basic 
ability to consume increased quantities of fuel and air 
and develop correspondingly greater power, but because 
of certain secondary problems this is not easily accomp- 
lished. If these secondary problems are overcome three 
times the power of the naturally aspirated engine can be 
produced. As engines are developed towards high-power 
conditions, the use of a compromise ratio becomes 
increasingly unsatisfactory. 

Even when the ratio is reduced to the bare minimum 
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2.—Performance comparison of Bicera variable-ratio piston and ordinary 


piston 


necessary to obtain cold starting and satisfactory 
running at light loads, the cylinder pressures reach such 
high values at the maximum load, that the engine 
structure and running components must be made 
extremely strong. In spite of the resultant added weight 
and cost the factors of safety at which the bearing 
surfaces in such an engine operate, must be less than if 
these very high pressures could be avoided. 

The Bicera variable-ratio piston was developed as an 
aid to high pressure turbocharging and a characteristic 
of turbocharging is that the charge increases with 
increasing load. This is advantageous in that the air 
supply tends to keep pace with the demand but together 
with an increase in fuel it results in a rapid rise in 
maximum cylinder pressure as the load is raised. If the 
compression ratio is to be fixed, it must be fixed at a 
value high enough for reliable starting, smooth idling and 
reasonably economical low-load running, and _ this 
ultimately limits the charge pressure that can be safely 
used for full load, and therefore the full load itself. 

By automatically adjusting the compression ratio in 
accordance with the load, the Bicera variable-ratio piston 
greatly extends the load range of an engine of given 
strength without sacrificing good starting, idling, and 
low load running. 

This piston is therefore a contribution towards solving 
the problem of high mechanical loading in highly pressure 
charged engines. The piston’s function is to limit auto- 
matically the maximum cylinder pressure to any value 
which may be selected as a basis of engine design 
having regard to all influencing factors. 

The piston, of which a cross-section is shown in 
Fig. 1, consists of two main components, the piston 
(outer member) and the gudgeon-pin carrier (inner 
member) with limited relative movement between them. 
This relative movement, whereby the value of compression 
ratio is adjusted, is produced by the action of the 
maximum pressure of the gases upon the lubricating oil 
in an upper chamber, and an annular lower oil chamber. 
The movements of oil are effected in the following 
manner. Oil from the passage in the connecting rod is 
fed under pressure to two non-return valves mounted 
on a bore and then flows via passages to the upper or 
lower chamber, as one or the other increases in volume. 
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This shows the cylinder pressure curves obtained in tests of pistons of the design shown in Fig. 1 in an 


experimental three cylinder engine of 8.5 in. bore running at a mean piston speed of 1375 fpm 
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[his arrangement ensures that both chambers are at all 
times full of oil. The upper chamber is provided with 
one or more spring loaded relief valves through which 
oil is discharged to the engine sump, when the pressure 
in the upper chamber due to the pressure of the 
combustion gases momentarily exceeds a_ selected 
pressure. A certain leakage of oil from the lower chamber 
is permitted via a fixed discharge orifice. 

The action of the Bicera variable-ratio piston is as 
follows: 

During the latter part of each exhaust stroke and the 
first part of each induction stroke, the inertia force of 
the outer member makes it overshoot slightly so com- 
pressing the oil in the lower chamber and forcing some 
oil out of the discharge orifice. A small upward relative 
movement of the outer part therefore occurs, which of 
course is dependent on the size of the orifice chosen and 
in the case of an 8-5 in. dia piston amounts to 0-004 in. 
When the load on an engine fitted with such a piston 
is reduced, so that the maximum cylinder pressure has 
temporarily fallen below the selected value at which it 
is required to be held constant, the small upward 
movement occurs on each cycle raising the compression 
ratio until the maximum cylinder pressure reaches a 
value which is just sufficient to cause the spring loaded 
discharge valve serving the upper oil chambers to open 
and discharge oil, so that a small downward relative 
movement of the outer part occurs. 

Thereafter, until a further change of load occurs 
equal upward and downward movements of 0-004 in. 
occur, so that the piston remains at a substantially 
fixed setting, giving the desired maximum cylinder 
pressure. If the load is next increased so that the 
maximum cylinder pressure tends to rise above the 
selected value, the discharge of oil from the upper oil 
chamber will suddenly increase so that there will be 
rapid downward movement resulting in a lower ratio 
setting which maintains the desired limiting value of 
maximum cylinder pressure. In the lower load range 
where the maximum cylinder pressure is less than the 
limiting value selected the piston remains in its maximum 
ratio position. 

The performance comparison in Fig. 2 shows how the 
piston changes the compression ratio as engine load 
changes, and its consequent pressure and specific fuel 
consumption. The broken lines show the corresponding 
conditions in an engine having a fixed compression ratio. 
The fixed ratio must be a compromise between the 
conflicting requirements of starting and light load 
running on the one hand, and running at maximum 
load on the other. 


This usually means using the lowest ratio at which 
satisfactory starting can be achieved at low temperatures, 
but even then for a given output the fixed ratio engine 
must be designed to withstand much higher pressures 
at maximum load than the variable ratio engine. As the 
fuel consumption curves indicate, the loss of efficiency 
due to the use of lower ratios at the higher loads would 
be offset by the improved efficiency due to the provision 
of higher ratios at part loads. 

The overall result is that the Bicera variable-ratio 
engine is a better starter, weighs less and is more reliable. 

The piston itself is more reliable than a conventional 
piston operating at high outputs, not only because it 
carries smaller gas pressures, but because the outer 
portion which bears against the cylinder walls is a plain 
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cylindrical part free of the distortion which the gudgeon 
pin bosses of a normal piston produce, and because the 
gudgeon pin and its associated bearings are arranged in 
a part which is free of thermal distortion being insulated 
by the oil in the upper chamber it operates at a relatively 
low temperature. 

Pistons of the design shown in Fig. | have been used 
in a pressure-charged three cylinder engine with 8-5 in. 
bore of long-established design. They enabled an output 
three times that of the engine in its original naturally 
aspirated condition to be obtained with over-stressing. 


Centrifugal Clutches 

A wide range of “Ribble” automatic spring controlled 
centrifugal clutches originally designed for individual 
requirements, has now been developed by B. & F. Carter 
& Co. Limited, Albion Works, Bolton. 


When using an electric motor as a prime mover, the 
centrifugal clutch enables the designer to utilize the 
squirrel cage type, with economical direct-on starting and 
the advantages of this kind of drive. It takes the load 
smoothly and gradually right up to operating speed 
without shock and any form of overload will cause the 
clutch shoes to slip. Direction of rotation can be reversed 
as often as desired. The Ribble clutch has been designed 
with an eye on simplicity, the friction faces are bonded 
to the weights, and it is self-lubricating. 
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The advantages of the squirrel cage motor can be obtained with almost any drive by 
use of the Ribble clutch. Operation is entirely automatic and the load is taken up 
smoothly right up to operating speed 


The four main components are: driving member, 
clutch casing, loose weights (of which there are four) and 
cover plate. The fixed driving member has four arms 
which restrain the weights during rotation, these being 
retained axially by iie casing and the aluminium cover. 
A flat steel spring passes freely through each weight, with 
the ends fitting into slots at the extremity of the four 
arms. An adjusting screw tapped through the inner face 
of each weight, exerts a pressure against the spring to 
hold off the weight, the screw being fixed by a locknut. 
Weights are all individually balanced after the friction 
lining has been bonded. The casings are made from a 
high tensile close grained cast iron, and are bushed with 
self-lubricating oil-impregnated phosphor-bronze sleeves 
which completely eliminate the need for lubrication. 
Flat springs are of high carbon steel hardened and 
tempered to a suitable degree and fit easily into the slots 
of the fixed driving member. The cover plate is of 
aluminium and is fitted by four screws with spring locking 
washers. Operation is automatic in action after initially 
adjusting the flat springs. These are normally adjusted at 
the factory to take up load at approximately 75 °% of full 
speed. These clutches are available from | hp at 1400 rpm 
to 9 hp at 1400 rpm. Other sizes are made to order. 
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—devoted to the discussion of practical problems 
Readers are invited to contribute items from 
their own experience in matters relating to 

design, manufacture and maintenance 





Conveyor Lifting Jack 


The Engineering Establishment of 


the National Coal Board, in colla- 
boration with the staff of Bestwood 
Colliery, Area No. 6, East Midlands 
Division, has designed and manu- 
factured a conveyor lifter for quick 
and easy elevation of armoured 
face conveyors for horizon fixing 
and for inspection of the chain on 
the return side of the pans. 

To advance an armoured face 
conveyor horizontally, double-acting 
rams are used, powered by a water 
emulsion pump located in the gate 
road. On the other hand the vertical 
movement required to fix the horizon 
is usually achieved by means of a 
commercial type lifting jack. This 
method has several disadvantages. 
Firstly, the operation of the jack is 
the full-time occupation of one man 
on each face. Secondly, in the 
event of a breakdown, with only 
one jack on the face it often takes a 
full shift to locate the point where 
the chain is broken or staked. 
Thirdly, the use of such a jack has 
serious drawbacks in low seams, 
where the operating lever has to be 
very short. 

The Bretby conveyor lifter con- 
sists of a jack which is designed for 


AONE _ CONVEYOR 











Fig. 1 


Bretby conveyor lifter 


incorporation with a ram, so that 
the combined piece of equipment 
can be used for all the required 
operations. Figs. | to 3 show the 
jack combined with a Bonser ram, 
but any other type of ram could be 
used as the basis of the conversion. 

The jack itself has a malleable iron 
housing, on the front of which is 
integrally cast the slotted lug for 
attaching the jack to the standard 
spillplate, the ends of the housing 
being closed by spigoted steel caps. 

Working inside the honed bore 
of the housing is a one-piece piston 
and rod; a circular footplate is 
attached to the bottom of the 
piston rod by two capscrews. The 
piston head is sealed by a rubber O- 
ring and the piston rod end is 
similarly sealed by a rubber O-ring 
mounted in the bottom cap. This 
lower seal and piston rod are pro- 
tected by a rubber wiping seal which 
cleans the rod when the jack is 
being retracted. Drilled holes in the 
housing direct fluid to the upper or 
lower side of the piston. 

To convert a standard Bonsor 
ram so that it will accept the jack, 
it is necessary to remove the two 
lifting lugs and machine a smooth 
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vertical face on the ram head. Four 
capscrews are then used to hold the 
two units together. The standard 
valve housing is replaced by a new 
unit, mounted on the same two screws 
but incorporating extra drillings to 
perform the additional functions. 
Operation of the control handle, 
which is shown in the _ neutral 
position in Fig. 1, then gives the 
following sequence of operations. 

Handle East, jack retracted, 
extend ram: handle South-East, 
jack retracted, retract ram: handle 
South (neutral), jack and ram 
retracted; handle South-West, 
elevate jack, ram retracted; handle 
South (neutral), retract jack, ram 
retracted. 

In all positions the underside of 
the jack piston is fed from the 
pressure supply. This ensures that 
when the top of the jack is open to 
exhaust there is sufficient pressure 
on the underside to oppose return 
line back-pressure which would 
otherwise elevate the jack. 

To protect the valve unit from 
damage, a new guard has been 
designed. It is supported at the front 
on the jack housing, at the rear by the 
ram housing, and along its length 
by distance pieces off the ram tube. 
The flexible ram feed pipe is still 
used, but has been moved to one 
side to reduce the height of the 
installation and facilitate travelling 
along the face over the rams, 
particularly in low seams. 


Fig. 2.—With jack retracted 


Fig. 3.—With jack elevated 
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Particulars of the unit are: type 
double-acting jack; fluid—oil and 
water emulsion; stroke—6 in.; bore 

3 in. dia.; lift (at 1000 Ib/sq in.)— 
2-19 tons; overall height (retracted) 

104 in. 

Ihe usefulness of the installation 
has been proved by experience under- 
ground at Bestwood Colliery, where 
one face is fully equipped with 30 


rams. On this face the combined 
units are set at seven-yard intervals 
and the simultaneous operation of 
three adjacent jacks lifts the con- 
veyor complete, with little catenary 
effect on the conveyor between the 
jacks. This facilitates inspection of 
the bottom chain, and 80 yards of 
chain have in fact been replaced in 
only 1} hours on this face. 


Power Extrusion of Sealing Compounds 


An interesting extrusion and sealing 
problem was solved at Vauxhall 
Motors Limited, Luton, by the 
installation of a series of air operated 
Graco pumps mounted on pneu- 
matic rams. The material to be 
handled was Sealastic, used for the 
sealing of windscreens, back lights 
and weather strip assemblies. The 
problem was to dispense and extrude 
this heavy material quickly and easily 
at several points on the paint line. 


Pneumatic unit for dispensing heated sealing material 


The material is delivered in open 
top drums of 40 gal capacity and 
these are jacketed with Isopad 
heater units. A total of five pumps 
are used, each mounted on a pneu- 
matic ram. The pumps have a 
pressure ratio of 40 to |, so that an 
air pressure of 7Spsi yields a 
material pressure of 3000 psi. The 
material is pumped direct from the 
drum through jin. bore flexible 
hose to an overhead steel manifold 
14 in. bore 30 ft long. From this 
manifold, take-off lines are dropped, 
each comprising 16 ft of in. hose 
plus a 6 ft tail piece (4 in. bore) to 
give added flexibility and terminating 
in an extrusion gun. Four guns are 
taken off each system, which is 
independently operated by one pump. 
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The pneumatic ram, also operating 
at 7S psi air pressure, is used to 
elevate the pump when loading and 
unloading drums, and it also applies 
a steady pressure to the ram in the 
drum when pumping takes place. 


The system means that a heavier 
bodied material can be used than 
would otherwise be possible, and this 
in turn makes the process both 
quicker and cleaner. The material 
can be pumped from the original 
drum, pumping from the top to 
obviate aeration and channelling of 
the material. The ram seals the 
material from dirt and scrapes the 
drum clean, using all the material in 
the drum. 


The installation is thought to be 
the first of its kind in this country to 
operate on such a_heavy-bodied 
material. Graco equipment is 
distributed in the United Kingdom 
by Alfred Bullows & Sons Limited, 
Long Street, Walsall. 


Making Porous 


Battery Separators 
Among development by Pritchett & 
Gold and E.P.S. Company Limited is 


the production of microporous 
P.V.C. Porvic battery separators. 
In the production of these separators 
Porvic strips 40 in. long are loaded 
on to Sandvik stainless steel band 
conveyors to be carried through a 
20 ft tunnel filled with live steam. 
As they emerge from the tunnel they 
are flattened by sponge rubber 
rollers before passing under cold 
water sprays which set the strips so 
that they may be handled without 
distortion. The object of the 
operation is to remove wrinkles and 
to anneal and relax strains which 
have been built into the material 
in the prior processes of the manu- 
facture. The conveyor belts are 
each driven by | hp electric motor 
powered by means of a Croft’s 
worm gear and Varatio straight 
line gear box operating at 360 rpm. 


1960 


Porous P.V.C. on a Sandrik stainless steel band is 
softened by steam and flattened under a roller before 
being ‘set’ under a water spray 


Molybdenum 
Di-sulphide 
Reduces Engine 
Wear 

Tests employing radioactive tracer 
techniques carried out by the Institut 
Francais du Petrole to assess the 
value of molybdenum disulphide 
addition to lubricating oils, have 
shown that 6° Molyspeed, manu- 
factured by Rocol Limited, Rocol 
House, Swillington, reduced the rate 
of wear in a Renault Dauphine, 
driven in and around Paris in traffic 
conditions, by 64%. The study is 
repoited in “Revue et Annales des 
Combustibles Liquides” (Vol. XII, 
No. 7-8, July-August, 1958, J. 
Thiery). 

Diesel engine tests were carried 
out in a stationary Petter A.V.1 
engine, 6°, Molyspeed being added 
to a high grade Supplement I oil, with 
results: 





Reduction 
in rate 
of wear 


Total 
starting-up 
wear 

mgm 


Rate of 

wear in 

running 
mgm per hr 





0-49 


Supplement I oil 
(S.A.E.30) 0-72 


Supplement I oil 
(S.A.E.30) plus 
Molyspeed 0-19 


0-31 57% weight 





Petrol engine tests were carried out 
in a Renault Dauphine car fitted with 
the necessary recording equipment, 
and run in traffic conditions in and 
around Paris. The basic oil employed 
was a high-grade premium motor 
oil containing conventional anti- 
oxidant and anti-wear additives, and 
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the following results were obtained : 





Reduction 
in rate 
of wear 


Total Rate of 

Starting-up wear in 

wear running 

mgm mgm per hr 
Premium motor 
oil (S.A.E.30) 
Premium motor 
oil (S.A.E.30) 
plus6 %% Moly- 

speed ‘ 64 








The basic oils already contained 
conventional anti-wear additives and 
the reductions shown are additional. 


Drawbar 


Dynamometer 

A hydraulic drawbar dynamometer, 
designed to operate under both 
compression and tension with no 
loss of accuracy, has been developed 
at the National Coal Board’s Central 
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Drawbar dynamometer. 


an accuracy in repeatability limited 
only by the accuracy of the gauge. 
It indicates compression or tension 
with equal efficiency. 

In the accompanying illustration, 
parts A and B are identical end 
pieces, and D and E are two thrust 
discs. There are four identical seg- 
ments (C), two of which are attached 
to each end piece at opposite sides of 
the periphery in such a manner that 
the segments form a cylinder when 
the two halves of the dynamometer 
are placed together. 

The two discs 
mounted one on 
capsule unit, and the complete 
assembly is located between the 
inner flanges of the alternate seg- 
ments. Countersunk tiebolts between 
the segment ends prevent spreading 
under load and a close fitting sleeve 
at each end maintains concentricity 


(D and E) are 
each side of a 


The two interlocking halves enclose a capsule unit connected to a Bourdon gauge. 


The dynamometer works equally well in tension and compression 


Engineering Establishment. It is a 
compact instrument which operates 
a 6 in. dia gauge; the range of the 
instrument can be easily changed. 

Basically the dynamometer con- 
sists of a hydraulic capsule so 
arranged between two thrust plates 
that it is compressed by the plates 
when the instrument is subjected to 
either tension or compression. This 
pressure in the capsule is transmitted 
to an indicator such as a Bourdon 
Gauge. 

Most drawbar dynamometers 
operating on the hydraulic principle 
suffer from repeatability inaccuracies. 
This lack of accuracy is seldom 
improved when the instrument is 
designed to indicate both compressive 
and tensile loads. The C.E.E. instru- 
ment, which has been designed and 
developed for the testing of minecars 
and underground locomotives, has 


of the two halves of the dynamometer 
whilst allowing complete freedom of 
longitudinal movement. 

The operation of the instrument is 
as follows. Under tension the end 
pieces A and B move apart, each 
end piece taking with it two of the 
segments C. The two discs D and 
E, being in contact with the inner 
flanges of the segments at ‘X’, are 
moved together, compressing the 
capsule which in turn operates the 
pressure gauge. Under compression 
the end pieces move together. The 
two discs, being in contact with the 
end pieces at ‘Y’, are moved inward, 
compressing the capsule and 
operating the gauge. 

In each case movement of the two 
halves of the dynamometer relative 
to each other is extremely small. The 
capsule size is varied to suit the 
operating range of the dynamometer. 
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Flexible Seal Door 
for Mine Skips 
and Storage 


Bunkers 

At the Central Engineering Establish- 
ment of the National Coal Board a 
flexible seal door has been designed 
by Mr. A. K. Barker, development 
engineer, which overcomes the sliding 
friction inherent in vertical steel- 
plated guillotine type doors used on 
skip containers and horizontal sliding 
doors fitted to bunkers. It consists of 
a flexible seal held across a discharge 
opening by a series of support 
rollers mounted in a _ movable 
carriage frame which can withdraw 
and replace the seal. One end of the 
seal is attached to the top edge of 
the opening and the other, after 
being inserted between the opening 
and the support rollers, is lapped 
around the first support roller and 
fixed to the movable carriage which 
consists of two side plates, joined by 
tie bolts forming spindles on which 
the rollers rotate, and is supported 
under an opening by a set of guide 
rollers. As the carriage is retracted the 
support rollers withdraw from the 
seal and the now loose seal is 
peeled away from the opening in the 
form of a loop, allowing the material 
to discharge; as it is advanced, the 
support rollers progressively replace 
the seal across the opening. 

Since the action of withdrawing 
the support rollers is rotational and 
the seal peels away from the opening, 
friction between the door and the 
material stored is eliminated. The 
door is easily operated, requiring 
considerably less power than a 
conventional sliding door and over- 
comes problems of jamming or 
freezing; it is ideal for fitting to any 
bunkers containing fine granular 
material or material of an adhesive 
nature. 

Fig. 1 shows a flexible seal door 
in its open position, fitted to a 
16-ton capacity bunker for storing 
coal slurry; a similar door has been 
fitted to a coal washery refuse bunker 
and both have worked satisfactorily 
since their installation. 

Using a flexible seal door weighing 
300 Ib to cover a 2 ft 6in. wide by 
4ft 3in. vertical opening on a 
4-ton capacity skip container stand- 
ing 16 ft high, the force required to 
open the door against a full load 
was found to be 7101lb. This low 
power has led to the development of 
a system for automatic opening and 
closing of the discharge door of a 
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travelling skip. A _ small door- 
operating cylinder is mounted on 
each skip and is controlled by a 
panel of valves shown in Figs. 2 and 
3, which are arranged to produce 
a suitable sequence for automatic 
operation. 


Fig. 1.—Flexible seal door in the open position 


As the moving skip approaches 
its discharge station, it depresses a 
cam-operated valve (1) mounted on 
the guide tower framework, which 
allows air to flow into the female 
half unit (2), suspended in slides 
mounted on the guide tower, just 
before the male half (3), fixed to the 
top oi a skip, enters and makes 
contact. 

After contact is made, air passes 
through filter (4) lubricator (5) and 
into a second cam-operated valve 


valve (7) into the double-acting 
cylinder to open the door and 
discharge the material. 

At the same time a T-junction off 
the main air supply line passes air 
through a secondary pipe line to a 
restrictor valve (9) and then into an 
air accumulator (10) which eventually 
puts air on one side of the spring- 
loaded valve (11). 

A third pipe-line by-passes these 
units (9) and (10) to supply air to 
the inlet port of valve (11) and when 
sufficient air pressure is built up in 
the accumulator, it depresses the 
spring in valve (11) and the force of 
air from the third pipe-line pushes 
down the plunger inside the four- 
way valve (7) to reverse the main air 
flow, which then passes to the other 
part of the door-operating cylinder 
and closes the door. 

The air pressure in the cylinder 
prevents the door being opened again 
until the male-female connexion is 
broken by the empty skip descend- 
ing. This then permits the air to 
exhaust from the system leaving it 
ready for a further operation when 
they are reconnected. 

Adjusting the restrictor valve or 
accumulator size determines the 
period of time that the door is kept 





Figs. 2 and 3.—Control panel for automatic operation of seal door 


(6) mounted on the skip, which, if 


the skip is in the correct discharge 
position, is depressed and allows the 
air to pass through a four-way 
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open and these can be fixed to suit 
the quantity of material being 
discharged. 

A model of a skip showing the 
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disposition of the flexible seal door, 
operating cylinder, control panel 
and male probe unit is shown in 
Fig. 4. 

By suspending a female half unit 
in slides mounted on a headframe, 
fixing the male half probe to the top 
of a skip, and the door-operating 
cylinder and control panel on the 


Fig. 4.—Transparent skip model with seal door and 
operating gear 


skip body, an automatic discharge 
cycle is produced simply by raising 
the skip sufficiently to make 
connexion between the male and 
female units. 

A flexible seal type door can be 
fitted to existing skips without 
altering existing door-operating gear 
and the power required to open a 
loaded door reduced to only 710 Ib. 
This in turn will reduce either the 
size or number of door-operating 
cylinders. 

Alternatively, by fitting the 
automatic operating equipment to a 
skip, it eliminates the existing door- 
operating carriages and __ their 
supporting structure, which can be a 
great saving when large spans are 
involved or the steelwork support 
structure has to be mounted within 
concrete headframes. 





Tools and Methods for Drawing Sheet 
Metal 


Many factors enter into the process whereby flat sheet metal is drawn 


into hollow 


and perhaps intricate shapes. 


Their implications are 


embodied in the practice of tool design, the methods of which are 
reviewed in this article 


By JOHN WALLER 


N drawing, a flat metal blank is placed in a press tool 

_ and pressure applied by a ram toa shaped punch so 
that the blank is converted to a hollow form which may 
be tubular, box-like or a simple shallow tray. The 
application of pressure causes plastic flow of the material, 
and the blank eventually completely fills the die cavity 
and so forms the piece to the desired shape. Such an 
alteration to the shape of a blank sets up severe stresses 
and for successful drawing, control of these stresses is 
essential if a good and true flow is to be obtained. 

Another important factor is the grain size of a material, 
because the deformation and displacement of the grains 
makes drawing possible. Metals are crystalline and in 
the case of rolled sheet the rolling elongates and reduces 
the grain size and causes it to assume a longitudinal 
direction in the material. Thus in order to create the 
best characteristics for drawing purposes, an annealing 
operation is used to keep the grain size uniform. A grain 
size about 0-001 to 0-0015 in. gives mild steel an excellent 
drawing quality. 

What happens when metal is drawn is best illustrated 
by the simple drawn circular pot shown in Fig. 1, which 
has a diameter of 3 in. and a depth of 2 in. For this size 
of pot a blank diameter of 5-750 in. is needed, a figure 
approximately twice the diameter of the finished shell; 
thus to assume the final diameter of 3 in. the blank must 
suffer a severe compression at the rim edge. 

The production of a blank similar to that shown in 
Fig. 2 reduces the amount of material round the edge of a 
cup and when placed in a tool and drawn through the 
die a perfect shell without a trace of a stressed edge 
results. The arms on this blank have been purposely 


exaggerated in an endeavour to show the principle of 


Fig. 1 (below).—Typical circular pot to illustrate the 


asis of drawn wor 


UNWANTED AREAS 


THAT CAUSE SEVERE 
STRESS WHEN DRAWING 


Fig. 2 (right).—‘‘Lines of movement”’ for the pot of 
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these lines of movement, and proof is easily checked by 
making a paper model to the above-mentioned diameter 
and bending the arms upwards until they form the cup 
dimensions. 

A further explanation is illustrated in Fig. 3 where 
A represents the blank radius and B the die radius, and 
for this example a section of about 30° has been chosen 
to exaggerate the condition sufficiently to show the 
principle clearly. When the blank finally slides over the 
die edge only the arc D is necessary yet the blank has an 
arc equivalent to C, and the two shaded portions represent 
unwanted metal which, unless rigidly controlled, would 
ruin the finish of a shell because of severe wrinkling round 
the top edge. 

The application of pressure to a blank permits plastic 
flow past the yield point but not to a condition whereby 
ultimate stress is achieved and the blank fractures; 
thus as the blank slides over the die and into the cavity 
a thickening of the edge must occur from a point where 
the radius B commences. The material is thus in a state 
of tension during the operation as the grains are forced 
out of position by the die stretching the metal round the 
blank edge in an effort to remove the thickening that 
takes place, and this hoop stress, as it is called, is yet 
another factor which can result in broken pots by 
pushing out the floor. 

It thus becomes apparent that if too deep a draw is 
attempted the reduction in the die diameter sets up 
stresses in the material by this ironing process, so that the 
ultimate stress of the metal is reached and it breaks, 
simply because it cannot eliminate the long shaded areas 
portrayed at Fig. 3—the deeper the draw the greater 
stress. 


ARMS WHEN BENT 
UPWARD WILL CREATE 
A CYLINDRICAL CUP 


Fig. 3 (below).—Enlarged view of Fig. 2, indicating 
the highly stressed shaded areas 
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Table | gives tne recommended reductions for the 
first and subsequent redraws for different materials 
provided the change in shape of the article being produced 
is not too severe. When the latter occurs the governing 
factor in determining the amount of reduction is largely 
a matter of experience and hard and fast rules are 
impractical. An excellent rule for the initial draw is a 
reduction of 40° from the blank size and this, as the 
chart indicates, applies for all materials. 

Associated with this question of reduction is the 
radius at the die mouth—the draw radius to give it the 
correct name—and this can have a surprising effect on 
the drawing of a cup, especially if a very large radius is 
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Fig. 4. How the material can escape the pressure pad when the die radius is too large 
used for light gauge metal. The enlarged sketch Fig. 4 
illustrates how the material passing in to the die can 
escape from the pressure pad much too soon and so 
produce wrinkling; thus the introduction of an angle to 
the article with the use of an angled die where redrawing 
is necessary, is preferred because it exercises a greater 
control over the metal. This idea is ideally suitable for 
double action presses. 

Occasionally one encounters a component where one 
portion of the profile is difficult to draw successfully and 
any effort at increasing the draw pressure, while elimina- 
ting wrinkling at the spot where this section occurs, 
unfortunately may cause other parts to fracture. A 
localized pressure is thus essential, and this is obtained 
by using draw beads to restrict the flow at that point 
but without imposing too great a stress on the remaining 
portions of the shell. Again, differential flow is secured at 
varying places by using beads of different heights, but 
here the examination of a drawn component will indicate 
whether this is necessary. Fig. 5 illustrates a typical 
bead machined on the holder and die, a bead being simply 
a protrusion corresponding to a trough in the die, this 
creates a ridge in the blank and continued drawing causes 
the material to follow this shape until it passes com- 
pletely into the die. Generally with box-like articles the 
bead is cut into sections while circular beads are left as a 
ridge round the aperture. 


Table 1—RECOMMENDED REDUCTIONS FOR THE 
INITIAL DRAWING AND SUBSEQUENT OPERATIONS 


Subsequent Redraws 
ist Draw from Blank from Original Cup 


Material 
= 
/e 


Aluminium 
Soft 


Deep drawing 
Brass 
Copper 
Steel 
Drawing 
Deep drawing 
Stainless 
Tinplate 
Zinc 


40 
40 to 50 
45 


40 


35 to 40 
40 to 45 
30 to 40 
35 to 45 
50 15 to 20 
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Die clearances form another important factor in drawi)_ 
because the material produced by rolling is made to 
certain tolerances, and these can effect the work of 
drawing unless considered when the tools are constructed. 
A 20% clearance is the total amount to allow on the tools 
as 10% is necessary for each side of the punch and die. 
The dimensions of the tools are obtained as follows: 

A cup 6 in. dia is drawn from sheet material 16 gauge 
or 0-064 in. thick with a tolerance of + 0-002 in. Thus 
the metal dimensions are 0-G66in. maximum and 
0-062 in. minimum. 

The punch dimension is, 
and this means the die size is 6-000 in. 


of course, 6-000 in. dia 
|. (0-132 in. (twice 


BEAD 
SOMEWHAT 
EXAGGERATED 





DIE SHELL 


Fig. 5.—Drawing beads are useful in restricting metal flow and to remove wrinkles 
the maximum metal thickness) and equals 6-132 in. dia. 

To this is added the clearance of 20°,—the latter being 
calculated on 0-064 in., and this gives 0-015 in.; which 
brings the die size to 6-182 in. (6.132 + 0-015 in.). 

This method of formulating the die dimensions means 
that providing the tools are manufactured correctly to 
ensure that the punch is always centrally placed in 
relation to the die, there is enough room for the material 
and no ‘nipping’ occurs. For the final operation of 
drawing an opportunity is often taken to establish a 
definite size on a workpiece and to achieve this accuracy 
the clearance is reduced to a minimum, even perhaps 
to the extent where a slight tendency to iron the shell 
is created. 

Before illustrating a set of suitable tools used for 
producing a deep drawn cup, some indication on the 
methods applied for obtaining the blank dimensions 
will be indicated as no production is possible until a 
satisfactory blank is secured. While the easiest method of 
obtaining the necessary diameter for a blank when a 
circular shell is required is to refer to tables in a text 
book which deals with this type of tooling, the formula 
for calculating these particulars are derived from: 


D = Vd +4dh 
blank diameter 
- shell diameter measured at the centre of the 
walls 
h = height of the shell. 


A quick approximation of a blank size is frequently 
necessary in order to determine the material width, and 
this is computed from the formula 

D=d+h-+td 
where D is the blank diameter, d is the diameter of the 
cup through the centre of the walls (the mean diameter) 
and H equals the height of the finished shell. 

Frequently a shell may have a generous corner radius 
and this will demand a modification in the formula for 
determining the blank diameter. Such a blank is fairly 


where D 
d 
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accurately calculated from the formula 

D VV d2 + 4dh —r 
where r is the radius at the corner and A is the height of 
the shell. In applying this formula some care in selection 
is essential to see that the radius does not exceed one- 
quarter of the shell height. 

Generally, the formulae for finding the blank sizes are 
based on: 

(1) The equalization of the area of a completed shell 

(2) The equalization of the volume of metal of a 

completed shell 
and as most examples are deemed not to alter in thickness 
during the pressing, the area formula is considered to 
meet the requirements of most components. 

Fig. 6 illustrates several types of circular shell together 
with the formulae for determining their blanks, and these 
are useful as often apparently complicated parts are 
made up of several of these shapes; thus it becomes an 
easy matter to select the appropriate set of shapes, 
calculate a series of figures and by adding them together 
a suitable blank size is found. 
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Fig. 6.—-Formula for determining blank sizes 
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A typical case is depicted in Fig. a flanged shell 
having a lower corner radius with a similar radius under 
the flanged diameter. An exploded sketch is useful in 
these examples to give a clear picture of the actual 
build-up of this shell as shown alongside the original 
drawing. 

The production of rectangular or square boxes are 
cases where a little thought is needed in finding the 
blank because the operation is really a dual one necessi- 
tating bending of the sides and ends with a drawing 
process taking place in each corner. An example with the 
dimensions given on a blank is perhaps the best way of 
showing how this is accomplished, and Fig. 8 depicts the 
layout for a rectangular box of 10 in. 8 in. 2 in. 
depth with a 1 in. corner radius. The chain dotted lines 
show a plan view of the box with the four centres of the 
corner radii clearly drawn—an essential factor in any 
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layout of this nature as they determine the final shape 
of the blank. The next step is to add the arcs using the 
quick approximation formula: 

D=d+h-4+}d 
gives D = 2 + 2 + 4(2) equal to 44 in., and as a small 
extra piece for trimming is usually necessary, a blank of 
44 in. dia would produce a shell of this depth if drawn. 
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Fig. 8.—A rectangular box requires a layout drawing to ascertain shape and size 


of blank 


Thus a circle is added to the layout on the assumption 
this latter stage is needed, and the length and breadth 
included as shown. Blending radii to join up the corner 
radii with the sides completes the shape. 

Reverting to the circular style of blank where a long 
shell is required, the need for several draws to achieve the 
reduction means that the punch nose must conform to a 
given pattern, and undoubtedly the most convenient 
form is the angled type illustrated in Fig. 9, and by 
using the same centres of radii each punch complies to a 
standard method which culminates in a final component 
with the given corner radius. 

Tapered articles also demand similar treatment and a 
funnel is produced in a series of stages each designed to 
increase the amount of taper until the final degree of 
angularity is reached without the bottom of the shell 
being torn away. In the initial draw a cup is produced 
generally on a double action press as shown at Fig. 10, 


MECHANICAL WORLD, December, 1960 











Fig. 9 (left).—-When several draws 
are necessary the use of the same 
radii centres gives a smoother 
LCENTRES OF RADII MAINTAINED drawing action, and closer control 

AS FAR AS POSSIBLE "Tl of the blank size is assured 
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Fig. 10 (bottom left).A funnel 

shaped component needs several 

workstages before the final depth 
of draw is accomplished 











cinaeniemenll 


2ND OPE RATION 








Fig. 11 (top right).—A partially 
drawn cup where reverse drawing 
is used. The method reverses the 
stresses set up in the metal 


Fig. 12 (bottom right).-A reverse 

drawing just commencing to pull 

the cup into the die. The upper 

sleeve B completely surrounds the 

component and supports it during 
the process 
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and then subsequent reductions in this shell give a 
gradually tapering component until the final shape is 
reached: the last pressing operation is more in the nature 
of a set rather than a draw in order to smooth the 
profile and secure a true angle. Each stage is indicated 
on this drawing by overlapping the operations, but there 
is no great alteration in the shape, rather is there a 
tendency to flow each workstage into the following 
process and so avoid severe reductions which could 
introduce difficulties. 


Reverse drawing 

Reverse drawing has advantages for rapid production. 
Perhaps the chief advantage is the reduction in the 
number of annealing operations which the drawing of 
sheet metal makes necessary. In some cases the latter 
work is entirely eliminated and there is also the added 
useful factor of increasing the depth of each draw and so 
making it less costly in both tool construction and 
handling to produce an article. 

Considerable research has been conducted during 
and since the war to find a satisfactory solution regarding 
the increase obtained by reverse drawing, which is, 
no doubt, due to the reversal of stresses set up at each 
stage of the process. 

With orthodox drawing every further drawing opera- 
tion increases the stresses which the initial process creates 
internally in the shell, until such time is reached when 
the metal can no longer withstand another increase and 
fracturing results. 
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Reverse drawing, however, tends to overcome this 
and the inclusion of another imaginary component 
indicates that each time a draw takes place, the highly 
stressed inner wall becomes the comparatively lightly 
stressed outer member. It is evidently this that allows 
increased drawing depth without fracturing. Fig. 11 
illustrates a partially drawn cup suitably annotated to 
show its changing appearance. 

A double action press is best for this type of pressing, 
and in Fig. 12 the previously drawn cup is placed on 
the outside diameter of the lower die A and the descend- 
ing upper pressure sleeve B would in any case cause the 
shell to seat on the top surface of the die if the cup is 
slightly tight on the location. 

The descending punch draws the material from beneath 
the pressure sleeve into the aperture, thereby securing a 
reduction in the diameter and at the same time making 
the previously drawn outer wall into the new inner 
member. An inner ejector C removes the now reduced 
shell from the die and deposits it at the top of the die. 
One obvious point about these tools is the importance 
attached to the radii—a true, perfectly smooth curve is 
essential to enable the metal to draw over the edge with- 
out any suggestion of hindrance which would increase 
the pressure needed for the operation. 


Necking down 

This is yet another method used for securing a reduction 
in the cup size on a single action press, and the way the 
work is handled ensures an article free from severe 
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wrinkling. Basically the tool shown in Fig. 13 consists of 
three main parts—the guide ring, the lower punch and 
the upper die—and the previously drawn cup is first 
placed on the guide ring where the outside diameter is 
ground to the necessary close tolerance to create a 
location. The descending die B performs the dual 
function of pushing the guide ring downwards and at 
the same time reduces the shell as the punch C is exposed 
until the full depth is reached whereby the now ascending 
die allows the guide ring to rise, under the influence of 
the lower buffer or cushion, to strip the shell from the 
punch. Pins inserted into the guide ring are ground to a 
length to allow the material to slide easily and without 
restriction between the die radius and the generous 
curve on the guide ring—a clearance of approximately 
0-002 in. larger than the largest material thickness is 
sufficient as this ensures there is no tendency for the upper 
member to nip the work and so cause broken pots. 


Pressure plates 

For the drawing of thin material a flat plate of the 
type depicted at Fig. 14 is adequate and there is generally 
little fear that the material will wrinkle. However, the 
introduction of large diameter springs can cause 
difficulties where thin blanks or cups are handled as the 
pressure exerted is too great and the bottom of the pot 
is torn from the walls. 





COMPONENT SHOWN 
PARTIALLY DRAWN, , 
\ Fig. 15.—Worson 300-ton die cushion in use with a Taylor and Challen press 
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‘ TOP Often these plates are applied in conjunction with 
on rubber buffers attached to the lower tool, and the latter 
8 part is made as a sub-assembly for easy dismantling for 
DIE use on different tools. While a spring loaded pad is 
satisfactory for the upper member, the introduction of 

rubber needs careful consideration—in fact there is 

\S really little to recommend it as a pressure medium and 
~— many problems associated with poor drawing are traced 
om to using rubber for blank holding. During drawing, 

\A) RING excessive displacement occurs that increases the area 
wrt 4 presented to the buffer plate and this creates extra 
pressure on the pins operating the lower pad. Used simply 

as an ejection medium the rubber buffer is useful—a 

stripper ring is a typical example on a drawing tool used 

: i . on a single action press—but for all further operations 
eitiien —. ellie the pneumatic cushion is superior and for really deep 
BOLSTER drawing it is essential. Fig. 15 illustrates a Worson 300 
' _ ton double sided pneumatic die cushion which is popular 
ig. 13..-A necking down press tool used on a single action press. The work is . ; E ° 
seen about half completed for this type of press work, and the photograph shows it 
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presses, here applied for a simple 
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fitted to a large Taylor and Challen press. Installations 
of this nature require considerable auxiliary equipment 
before they become operational, but once installed 
trouble-free working is assured. 

For double action presses the blank holding plate is 
sufficient as depicted in Fig. 16, and the punch passes 
through the centre to draw the sheet from beneath. 
However, circumstances often make it necessary to 
provide a longer part—the design previously described 
in Fig. 13 is a typical example where this occurs—and 
it becomes a simple matter to locate a longer piece of 
steel in a recess and hold it by a series of screws as the 
former drawing shows. 


Drawing pressure 
On numerous occasions the component is so small 
that a determination of the pressure in order to find 
the size of press most suitable for that particular article 
is not necessary, and the tools are merely installed on 
the most convenient machine. When the shell diameters 
reach sizeable proportions a reasonably close estimation 
of the drawing pressure is essential to ensure that the 
tools are designed for the correct machine. The formula 
P=TxtxD 
drawing pressure, ton 
T = tensile strength of material, ton 
D = outside diameter of the shell, in. 
t = blank thickness, in. 

is generally suitable and is sufficiently simple to allow a 

quick calculation of the requisite pressure. 
A typical example is to find the pressure for drawing 
a brass shell 6 in. dia of 20 ton material and having a 
thickness of 0-064 in. 

P 


where P 


20 « 0-064 
24-11 ton 
thus this component would require a press having a 
rating of approximately 30 to 40 ton as a 25 ton press 
is a little too close for safety. 


6 


— 


Drawing speed 

In many works the tool designer has no control over 
the speed at which the press is set for the speed of the 
ram. Unfortunately the setter hazards a rather rough 
guess taking into consideration previous jobs of a similar 
nature, and then runs the machine accordingly. If, 
however, some attention is paid to this matter, users 
of this type of press tool will find that this press ram 
speed is fairly critical—too high a speed does not mean 
faster production because this can create severe work 
hardening and subsequent annealing of the partially 
finished shells before further processes are possible. 

A speed of between 25 to 30 fpm is apparently not a 
very wide range taking into consideration the many 
and often complex shapes produced by this method of 
pressing, but it will cover the most complicated jobs, 
and generally the size of the component has little influence 
on this question of ram speed. 

In conclusion it is possible to state that in no branch 
of presswork does so much depend on the accumulated 
knowledge and experience of the designer in calculating 
the best shape for the preliminary operations, the various 
pressures at which to hold the material and, finally, the 
often neglected process of re-striking the blank in order 
to achieve a sharp and accurate »rofile. Sharpening the 
profile is an operation which cai do much to relieve the 
work of previous tools—the pressing of almost a 
perfectly sharp corner in the bottom of a pot is only 
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one instance where this is useful, but the addition of 
embossed details is possible on flanges and the lower 
faces of various pots. Slightly stretching the material 
is deliberately carried out without detriment to the 
finished article, but again experience plays an important 
role in determining exactly when and how much to 
elongate the metal for such operations. 

One important factor which every designer must 
constantly keep before him is that the tools never cut, but 
always every attention is necessary to make the metal 
flow easily over the die edge and into the tool. Never at 
any time should a restriction be placed on the material 
that will prevent this easy flowing action other than the 
normal pressure associated with a cushion or pressure 
plate, and if this simple point is remembered, some, 
if not all, of the problems met with in drawing sheet 
metal will disappear. 


= 

Thickness Gauge 

The Accuratest thickness gauge which aims to provide a 
rapid, non-destructive method of measuring the thickness 
of non-conducting coatings on non-ferrous basis metals 
was originally designed by Coloral Products Limited, 
and is now being marketed by Nash & Thompson 
Limited, Hook Rise, Tolworth, Surrey. 

Measurements can be made over the three ranges of 
0-0-0025 in., 0-0-005 in. and 0-0-01 in. and the thickness 
is read off directly from a calibrated meter to an accuracy 
of +10% of the actual reading down to one-tenth of 
full scale deflexion. The gauge, which operates on the 
principle that the basis metal affects the inductance in 
the probe, requires only a few minutes warming-up time. 
The zero of the meter is set by placing the spring loaded 
probe tip on a non-coated specimen of the basis metal 
which must have the same profile as the anodized 
specimen to be tested and the probe is then applied to 
the specimen and the thickness of the plating read on 
the meter. To obtain correct readings, the measuring 
area must be at least of } sq in. area. For production line 
work the probe is usually mounted in a jig with the 
specimen as the load. The gauge is mains operated and 
the meter is mounted on a sloping panel for easy viewing. 
The price is £128. 


Rotary Compressors 

French M.P.R. rotary compressors are now being made 
under licence by Belliss and Morcom Limited, Ledsam 
Street Works, Birmingham 16. These have a range of 
operation up to 50 psig for single stage machines and 
from 50 to 110 psig for the two stage machines, with 
outputs from 100 to 600 cfm in the first instance. 

The compressors have a minimum of moving parts. 
Horizontal, free-sliding blades are mounted in 
longitudinal slots in a rotor and are flung outwards under 
the influence of centrifugal force, maintaining constant 
contact with the cylinder walls. The rotor, which is 
integral with the shaft, is eccentric in the cylinder but 
on the vertical centreline, an arrangement providing a 
free crescent shaped space divided into compartments 
by the blades; those on the inlet side gradually increasing 
in size in the direction of rotation and those on the 
delivery side gradually decreasing in size. Other features 
are: cylinder cast in one piece with integral water jacket, 
feet and inlet and outlet branches; heavy duty, high 
precision roller bearings carrying the rotor shaft, which 
is fitted with seals of the plastic axial type. 





New Radicon 
, . —" 

Worm Gear Units 

A new range of Radicon worm gear 
units has been introduced by David 
Brown Industries Limited of Park 
Works, Huddersfield, covering centre 
distances from 14 in. to 8 in. and 
comprising two basic types, the 
‘**Adaptable” for centre distances of 
Id in. to 32% in. and the “Solid 


Foot” type for centre distances of 
4 in. to 8 in. These are allocated size 
designations of 112 to 337 for the 
Adaptable range and 400 to 800 for 
the Solid Foot type. 

The Adaptable range covers seven 


sizes and gives power coverage up to 
approximately 10 hp. Units are 
characterized by the 
detachable feet, a feature which gives 
versatility of application and the num- 
ber of different mounting positions 
is almost unlimited. Compared with 
the previous series, the new range 
includes four additional sizes. The 
range of ratios has also been 
increased and now extends from 5 to 
1 to 70 to 1. A special ““Drywell” 
cover is now fitted to the slow speed 
shaft and this, together with efficient 
oil seals on the high speed shaft, 
provides efficient oil sealing in all 
mounting positions. 

Extensive external ribbing on the 
case end covers together with the 
cooling fan which has been fitted to 
these small units for the first time, 
has led to a substantially increased 
heat dissipation and this, together 
with the improved material for the 
gears, has increased the heat and 
mechanical ratings to such an extent 
that in most cases a smaller unit than 
hitherto will now suffice for a given 
duty. 

So far the new range of Adaptable 
units covers only single reduction 
types but designs are now being 
prepared to cover double reduction 
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fitting of 


Three alternative mounting positions of the new 
Adaptable Type Radicon worm gear unit 


units and motorized units. It is 
anticipated that production of these 
types will begin early next year. 

The Solid Foot range comprises 
five sizes in three basic types and 
covers the requirements of drives up 
to approximately 80 hp. They are of 
the U-type where the high speed 
shaft is located underneath the slow 


The new Solid Foot Radicon worm gear unit. Above 

Type U with high speed shaft underneath the slow 

speed shaft; and, shown, below Type O with high speed 
shaft over the slow speed shaft 


MECHANICAL WORLD, 


speed shaft which is an_ ideal 
arrangement for the majority of 
applications, the O-type where the 
high speed shaft is over the slow 
speed shaft, and the V-type where the 
high speed shaft is horizontal and the 
slow speed shaft vertical. 

In adopting a modern styling, 
opportunity has been taken to 
remove vulnerable projections and to 
make a big increase in the surface 
area available for cooling by providing 
additional ribbing. This, coupled with 
the introduction of a larger and more 
efficient fan, has led to increased 
thermal ratings and the heat ratings 
are over 124% better than the original 
units. 

All the Solid Foot type units are 
interchangeable as _ units with 
corresponding Radicon units of the 
previous design but none of the 
individual components is _inter- 
changeable. Sizes 400, 600 and 800 
are in accordance with British 
Standard Specification No. 3027: 
1958. 

The new series so far covers U and 
O type units and V type units will be 
marketed early next year, together 
with a range of first reduction 
helical units suitable for flange 
mounting to the Solid Foot type 
worm reducers and giving overall 
ratios of up to 280/1. 


Drawing Table 

In the Admel Hemsley drawing 
table the drawing stand and counter- 
balancing mechanism are built in 
to the reference unit: it is fully 
counter-balanced, has front controls 
giving finger-light adjustment, takes 
all types of drafting machines, has 
ample drawer space, provides side 
and rear reference and is economical 
of floor space. It is marketed by 
Lawes Rabjohns Limited, Abbey 
House, Victoria Street, London 
SWI. 
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@-Meters 


The ‘Q° of a coil or capacitor is a measure of electrical quality, the 
Q-factor of inductors largely determining the dynamic impedance of 
a.c. circuits as a whole. Measurement of Q-factor is usually done with 
commercial Q-meters. This article explains the principles involved and 
also describes two simple workshop methods of determining Q-factor 
when a commercial Q-meter is not available 


HE quality or figure of merit of an electrical 

component is defined by the Q-factor or the ratio 
of reactance to inductance. Basically, the Q-factor at any 
frequency is a measure of the energy stored to the energy 
dissipated in the component under oscillatory conditions 
(at that particular frequency). Since all practical compon- 
ents have an effective resistance, however small, it 
follows that all components have a finite Q-factor, 
although this will be specific to a particular frequency. 
Temperature effects due to the difference in power levels 
are generally ignored. 

Capacitors and inductors are employed in electronic 
circuits for their reactive action and any resistance 
represents a power loss and a loss of efficiency, hence the 
virtue of a high Q-factor signifying minimum resistive 
losses. Inductors, inherently, offer resistance and thus 
have a lower Q-factor than capacitors, and so of the 
two the Q-factor of the inductor largely determines the 
dynamic impedance of the circuit as a whole. 

Pure resistance is quite distinct from reactance, which 
is sometimes confusingly, and erroneously, referred to as 
‘a.c. resistance’. When an alternating voltage is applied 
to a pure resistance the alternating current flowing 
through it is in phase with the voltage and follows 
Ohm’s law (current = applied voltage/resistance). When 
alternating voltage is applied to a pure reactance the 
current resulting is consistent with the resistance circuit 
in that it equals applied voltage/reactance, but it is out 
of phase with the applied a.c. voltage. In the case of 
capacitive reactance the phase is leading; and in the case 
of inductive reactance the phase is lagging. To summarize: 
with pure resistance the a.c. current is always in phase 
with the voltage, but current is always out of phase in a 
reactance. 

Alternating current resistance is not readily determinable 
like d.c. resistance for it varies with frequency and depends 
on a variety of factors—d.c. resistance, coil losses or 
dielectric leakage, skin effects and various other losses 
(including corona effects at high voltages). At very low 
frequencies a.c. resistance tends to be the same as d.c. 
resistance (and sometimes is taken as equal for con- 
venience of calculation when the frequency does not 
exceed about 50-60 cycles per second). At higher 
frequencies a.c. resistance is invariably greater than d.c. 
resistance, and the higher the frequency the bigger the 
difference. 

This represents a problem in determining the Q-factor 
since a.c. resistance cannot be measured simply and 
directly with any degree of reliability. Reactance can, 
however, be more easily determined and from this the 
a.c. resistance can be calculated if the Q-factor is known, 
viz. : 

a.c, resistance = reactance/Q-factor. 
Various instruments have been designed for the 
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measurement of Q-factor direct, known as Q-meters (or 
circuit magnification meters), which are normally 
intended mainly for measurement of inductors because 
of the greater significance of the Q-factor with this 
component. Most can, however, also be used for deter- 
mination of the Q-factor for capacitors. The main 
limitation of such instruments is that they can be applied 
only to individual components which can conveniently 
be isolated to separate, physically, inductors from 
capacitors, etc. They are not generally applicable to 
microwave circuits. 

Typical forms of Q-meter embody a variable frequency 
oscillator, a calibrated low-loss variable capacitor and a 
valve voltmeter. The principle of operation is to connect 
the inductor to be tested across the capacitor to produce 
a tuned circuit and inject into this tuned circuit a constant 
known voltage at the frequency at which measurement is 
to be made. The capacitor is then tuned to resonance, as 
indicated by a maximum voltage reading on the valve 
voltmeter. The Q-factor is then equal to the ratio of the 
maximum voltage reading and the voltage injected into 
the tuned circuit. Since the latter is known, and constant, 
the valve voltmeter reading can be calibrated to read the 
Q-factor direct. This is actually the effective Q-factor. 
as measured, and not the true Q-factor which is influenced 
by any stray capacitance the inductor may possess. The 
effective Q-factor is generally all that is required, although 
the true Q-factor can be obtained, if necessary, by an 
extension of the test technique. 

Where a commercial Q-meter is not available, various 
alternative methods of measuring the Q-factor are 
possible, using elementary equipment. One of these is to 
employ a radio frequency bridge energized by a suitable 
signal generator and either a radio receiver or valve 
voltmeter as the null detector. The bridge is then 
balanced separately for reactance and resistance, when 
the Q-factor is calculated as reactance/resistance. 

For low frequency work a close approximation of the 
Q-factor of an inductor can be determined on the basis 
that the a.c. resistance will be of the same order as the 
d.c. resistance. It is then only necessary to (i) measure the 
d.c. resistance of the coil and (ii) apply a known a.c. 
voltage to the coil and measure the resulting current 
flowing through it. The Q-factor is then calculated from 
the following formula: 


Vey —® 
R 
where E applied a.c. voltage (volt) 
I measured current through coil (amp) 
R = d.c. resistance of coil (ohm) 


Where higher frequencies are involved the Q-factor 
can be determined using only a signal generator and a 
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valve voltmeter, utilizing the circuit shown in Fig. 1. 
Where the Q-factor of a capacitor is being measured the 
capacitor assumes the position of C and L2 is a high-Q 
coil of inductance value calculated so that the resonant 
frequency of the tuned circuit corresponds to the desired 
frequency of test. Where an inductor is being tested, 
this takes the place of L2 and C is an air-spaced capacitor. 
Inductive coupling is via a rigid one- or two-turn coil LI. 

The peak voltage figure is found by tuning the signal 
generator to resonate the test circuit, noting the corres- 
ponding frequency. The signal generator is then detuned, 
first above and then below the resonant frequency until 
the voltmeter reading in each case falls to 0-707 of the 
peak (resonant) voltage, noting the respective frequencies 
at which this voltmeter reading is reached. The Q-factor 
is then given by dividing the frequency corresponding 
to resonance (i.e. maximum voltmeter reading) by the 
difference between the two detuned frequencies (giving 
0-707 of the maximum voltage reading) 


VALVE VOLTMETER 





SIGNAL GENERATOR 





Simple circuit for Q-factor measurement using a signal generator and 


Fig. 1. 
valve voltmeter 


This will give a substantially correct value for the 
Q-factor in the case of a coil, provided the Q of the 


capacitor is very high. In the case of a capacitor, however, 
the Q-factor of the coil must be known and the the 
Q-factor calculated from the test readings corrected 
accordingly: 


Q-factor of capacitor I 


1/Q 1/Q 
Q-9,/(Q, — Q) 
calculated Q-factor 
test readings 

Q, Q-factor of coil L2 

An alternative method for measuring inductors, which 
is somewhat preferable, utilizes a similar circuit but in 
this case the capacitor C is variable and accurately 
calibrated, and with a maximum capacitance of at least 
500 sf (Fig. 2). This again should be of high-Q type so 
that the calculated Q for the tuned circuit can be assumed 
to be the Q of the coil being tested. 

The method of test in this case is to set the signal 
generator to the required test frequency and then tune 
the circuit to resonance with the variable capacitor, 
reading the peak voltage on the valve voltmeter. This 
time, instead of varying the input frequency the variable 
capacitor is detuned on either side of resonance until 
the valve voltmeter reading drops to 0-707 of the peak 
(resonant) value. In all three cases—resonance aad the 
two detuned positions, the corresponding value of the 
capacity is read from the calibrated scale on the variable 
capacitor. The Q-factor of the coil is then calculated as the 
capacity corresponding to peak voltage (resonance) 
divided by the difference between the two capacity values 
corresponding to the two detuned positions (0-707 peak 
voltage). 


where Q from 
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In both test techniques, it will be appreciated, the 
valve voltmeter is used only as an indicator and the 
Q-factor is calculated either on frequency or capacity 
values. Of the two the second method is more accurate 
but does demand the use of a precision variable 
capacitor with a direct reading scale. In both systems, of 
course, the signal generator output must be stable and 
constant, with constant coupling (calling for a solidly 
mounted coupling coil) and a low impedance input 
lead. The valve voltmeter must have a high impedance 
R.F. input circuit to minimize loading effects which 
would otherwise make the tuned circuit non-sensitive or 
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Fig. 2.—More accurate method employing a calibrated variable capacitor, suitable 
or determining Q-factors of inductors 

non-responsive to small variations and lead to in- 

accuracies in establishing the detuned points. Either are 

practical methods of Q-factor measurement utilizing a 

minimum of equipment, where a commercial Q-meter is 

not available. 


Water Purifier 

The Mark 6 portable Deminrolit designed and manu- 
factured by The Permutit Company Limited, Permutit 
House, Gunnersbury Avenue, London W4, can convert 
up to 12 gal hourly of clean cold water into demineralized 
water having a conductivity of less than 1-0 reciprocal 
megohm per centimetre, the quality of water produced 
by the unit conforming to the purified water standard of 
the British Pharmacopoeia, 1958. 

The Deminrolit is a mixed bed ion exchanger, the ion 
exchange materials used being Zeo-Karb 225 and De- 
Acidite FF. It is designed for simple and reliable 
regeneration on the spot. A conductivity tester is fitted 
which continuously monitors treated water quality. 
Constructed as a free-standing unit of robust, non- 
corrodible construction throughout, and connected by 
flexible hose the unit is suitable for workshop as well as 
laboratory conditions. 


Activated Oil 
A new type of oil, specially formulated to reduce engine 
wear and improve the performance of cars and com- 
mercial vehicles, is announced by the Vigzol Oil Company 
Limited, Vigzol House, Greenwich, London SE10. 
Known as “Activated Vitaflow” it repairs the major 
deficiency of multi-grade oils—inadequate adhesion to 
metal surfaces—whilst retaining all their other advantages. 
Hitherto, the benefits gained by the inherent low 
viscosity of multi-grade oils have been largely offset by 
this lack of adhesion during periods of engine idleness. 
This new oil is treated with a special additive process 
that imparts surface adhesion properties to provide an 
unbroken oil film at all times. This means therefore 
that the maximum benefit of multi-grade lubrication can 
now be obtained. An adequate oil film is provided from 
a cold start and acid corrosion of the engine, formerly 
prevalent, is now eliminated. Engine wear is thereby 
reduced and performance improved. 
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America’s Latest Nuclear Reactor 


The nuclear reactor for America’s 
latest atomic power plant ‘“‘went 
critical” at Rowe, Massachusetts, 
on August 19. It is the first nuclear- 
powered electric generating station in 
the New England section of the 
United States and will begin pro- 
ducing power this year for the ten 
utilities which jointly own the facility. 
The plant has been built for the 
Yankee Atomic Electric Company. 

When the reactor went critical a 
self-sustaining chain reaction was 
achieved within the core where the 
splitting of uranium atoms will 
provide the heat required to generate 
steam. The reactor is the largest yet 
designed and developed by Westing- 
house Electric Corporation. 

Yankee engineers put the plant 
into its criticality phase following two 
weeks of exacting work while 76 
uranium oxide fuel assemblies were 
placed in position individually. 
Before the fueling operation was 
started, a 20-ton barrel-like structure 
was lowered into the pressure vessel 
to support the 76 fuel assemblies 
which make up the core, or fuel 
charge, of the reactor. 

The core support is a stainless 
steel cylinder about 6 ft dia and 18 ft 
high, which supplies the structural 
support for the fuel assemblies inside 
the reactor. The entire support was 
lowered into the 165 ton pressure 
vessel with only in. clearance 
from the sides of the vessel. 

In addition to the 76 fuel elements, 
the core support will help guide 24 
control rods which adjust the rate of 
the fission process in the reactor. This 
entire assembly makes up the heart 
of the reacto1. Splitting atoms in the 
reactor will heat high pressure water 
to a temperature of 529° F. This 
water will be pumped through a 
heat exchanger, causing water in a 
second and completely separate water 
system to turn into steam. 

From this point on, the generating 
station operation is exactly the same 
as at a conventional station. The 
steam drives a turbine which turns a 
generator to produce electric power. 

Westinghouse and Stone & 
Webster Engineering Corporation 
have been jointly responsible for the 
engineering design of the plant. 
Westinghouse developed the nuclear 
steam generator and is also supplying 
the turbine generator and other 
electrical apparatus. Stone & 
Webster handled the over-all design, 
layout and construction of the plant. 

Over the past several weeks, 
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Yankee engineers and technicians 
conducted extensive tests of the 
hardware portion of the plant in 
preparing for loading the core. 


The Yankee reactor fuel consists 
of 25 ton of slightly enriched 
uranium oxide pellets. More than 
23,000 stainless steel tubes filled 
with these pellets have been fabri- 
cated into the 76 fuel assemblies, each 
of which is approximately 8 ft long 
and 8 in. square. The uranium oxide 


pellets are twice the length of a 
pencil eraser. There are almost 
3,500,000 of them in the reactor. 

The 24 control rods, made of a 
silver, indium and cadmium alloy, 
have been arranged in a geometric 
pattern throughout the reactor core 
to absorb a portion of the neutrons 
and thus control the rate of the 
fission process. 

Water in the reactor is kept under 
a pressure of 2000 psi and will flow 
through the pressure vessel at a 
rate of 94,800 gpm. 


Combined Thermoelectric and 
Therimionic Power Generators 


A thermionic and _ thermoelectric 
generator has been built intoa nuclear 
fuel assembly and inserted into a re- 
actor to produce electricity at the 
Westinghouse Testing Reactor at 
Waltz Mill, Pennsylvania, in an 
experiment to determine the feasi- 
bility of such a “dual” generator 
without consideration of optimum 
efficiency or high power output. 

The test unit produced less than 
one watt of power, but its operation, 
according to John W. Simpson, 
vice president and general manager of 
the Westinghouse atomic power 
division, ““opened the door to some 
exciting possibilities”, which may 
include high temperature thermionic- 
thermoelectric generators for such 
applications as_ satellite power 
supplies, and nuclear powered 
generating stations with three opera- 
tional stages—thermionic elements to 
convert the high temperatures in a 
reactor into electricity, thermo- 
electric elements to utilize the more 
moderate temperatures and con- 
ventional generating equipment for 
lower temperatures. 

Pointing out there is a need for 
such studies, Mr. Simpson said that 
this new concept will enable industry 
to take advantage of the high 
temperatures generated in nuclear 
reactors. While some fuel elements 
themselves reach temperatures above 
4000°F in the fission process, he 
explained, nuclear scientists can get 
only about 600° temperatures out of 
fuel elements and into the sur- 
rounding water where the heat can 
be put to work. The high tempera- 
ture advantage is lost because of the 
temperature drop from the centre 
of the fuel to the outside. 

To capture this energy at its 
source. Westinghouse scientists built 
a fuel element with the thermionic 
generator in its centre and a thermo- 
electric generator surrounding it. 
Both methods of converting heat 
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directly to electricity operate on 
similar principles, but at widely 
divergent temperatures. A thermionic 
generator operates at incandescence 
about 3500 F.—but will not 
function efficiently at temperatures 
below 2700°F. A_ thermoelectric 
unit, on the other hand, does not 
operate at such elevated tempera- 
tures, but works well in the tempera- 
ture range of 600° to 1300°F. By 
putting the two types of generators 
in tandem, the heat passing through 
the thermionic generator flows 
through the thermoelectric unit. The 
elements are wired in series to give a 
combined electrical output over a 
very wide temperature range. 


Eurochemic 
Company's Service 


The object of the Eurochemic 
Company created in 1957 under the 
auspices of the O.E.E.C. European 
Nuclear Energy Agency is to process 
fuel elements used in the atomic 
reactors of the participating countries 
in order to extract the remaining 
uranium and the plutonium involved 
in the course of irradiation. This 
operation is extremely complicated 
and calls for costly control equip- 
ment which makes it prohibitive for 
many smaller countries. 

The Eurochemic plant at Mol in 
Belgium is highly versatile and can 
treat fuel elements consisting of 
metallic uranium or uranium oxide 
with enrichments up to 5% U**. 
The fuei elements are shipped from 
the reactors to the plant in heavily- 
shielded metal casks. Except where 
special canning materials are 
involved, 350 kg of irradiated fuel 
can be treated in a day. 

Another activity of the company 
is the operation of a_ research 
laboratory where all aspects of fuel 
reprocessing, particularly “wet” 
reprocessing, can be investigated. 
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Automatic Press 

A press built by Fabrique John A. 
Chappuis of Switzerland is specially 
designed for the mass-production of 
small and medium stampings from 
coiled metal strip. The horizontal 
layout facilitates checking, changing 
of tools and separation of com- 
ponents frorn waste. The provision 
of two connecting rods results in a 
machine of compact size in propor- 
tion to tool area and ensures support 
for the die blocks and ready adjust- 
ment for depth. Combined power 
available from the two connecting 
rods working simultaneously is 25 to 
30 ton, and when working independ- 
ently 20 tons each. 

Stress relieved, high tensile cast 
iron is used for the framework, and 
the crankshafts are of hardened and 
ground nickel-chrome steel. Dovetail 
slides and cradles are easily adjusted 
for wear and oblong holes are 
provided in the top surface of the 
slide for punch block removal tools 
The cradles are located on the base 
by longitudinal slots; on the 20-ton 
model they can be fixed in the rear 
position for normal blocks and in 
the front position to ensure efficient 
guiding when very small blocks are 
used. 

Strip feed is by two rollers which 
grip the material on the faces and 
not on the edge. Standard capacities 
are for strip up to 3-15 in. wide on the 
20-ton machine, but these can be 
increased by changing the rollers 
Thicknesses may vary according to 
material from a minimum of 0-004 in 
up to a maximum of 0-118 in. 

The clamping mechanism, which 
is adjustable to suit the thickness of 
strip, can be released and engaged 
instantaneously, saving time when 
coils are changed. The feed is set by 
scale to suit the operation in question 

Accuracy is assured by = an 
automatic stop lever and pilots. The 
auto-stop lever is fitted to each tool 
and provides for a safety margin 


without requiring any excess width of 


material. An electro-pneumatic safety 
device can also be fitted if required 
to control the strip before the 
impact of the tool by declutching and 
braking the machine if the position 
of the strip is not correct; it also oper- 
ates when the end of the coilis reached. 

The ejection levers are actuated 
by a cam located on the crankshaft 
and adjustable for angle so that the 
levers can operate at any point in 
the machine cycle. In addition to 


ejecting parts from the dies, they can 
be made to function as a_ third 
connecting rod controlling auxiliary 
movements, making foldings, light 
punchings and so on. 

Drive to these presses may be 
through a single-speed motor with 


Chappuis automatic press 


three pulleys giving speeds of 80, 
100 and 120 rpm or a two-speed 
motor with coupling gearcase fitted 
if required to give six speeds ranging 
from 65 to 200 rpm on the 20-ton 
machine. Reduction gearing is fitted 
between the flywheel and crank- 
shaft. Combined clutch and brake 
action allows the machine to be 
started or stopped at any position 
during a revolution. A lubricating 
pump is provided and is connected 
to a filter tank in the base of the 
machine. 

Notable among the accessories 
available for use with these machines 
is the new Chappuis press tapping 
attachment, which eliminates the 
neec for separate threading opera- 
tions. This device uses normal screw- 
cutting tools and has a _ tapping 
capacity for diameters from about 
#% in. to 4 in. to a depth of 
approximately 4 in.—Stuart Davis 
Limited, Much Park Street, Coventry. 


Lapping Injector Nozzles 


A new machine for re-conditioning 
the seatings of diesel injector nozzles 
quickly and accurately is being made 
by Diesel Injection Limited, 
Ruddington, Notts. This machine, 
the ‘“Lanzoni’” was _ originally 
developed and patented by the 
Lanzoni Company, Mantova, Italy. 
Diesel Injection Limited has 
purchased the full world-wide manu- 
facturing rights. 

Compact and simple in design, 
the machine is built for bench 
mounting and powered by a multi- 
voltage electric motor of 0.25 hp. It is 
a two-mandrel machine which will 
lap and recondition nozzles and also 
incorporates a high-precision 
rectifier for the conical needle seat- 
ings. Normal manual or mechanized 
correction is entirely eliminated. 
Nozzle seatings are lapped by the 
mandrels which terminate in a 
conical lapper of specially treated 
cast iron. The axial hole of the 
injector nozzle is used as a guide 
for the mandrel. The conical seating 
needle may also be super-finished at 
the exact angle recommended by 
the nozzle manufacturer by a micro- 
polished lapping grinder located in 
the reciifier. A wide 
mandrel sizes means that a lapping 
mandrel is available for each 
injector nozzle being treated, and 
since there are two mandrels working 
simultaneously, it is possible to 
carry out the operations very rapidly 
if necessary on two nozzles at the 
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range of 


same time. 

At the rear of the machine are two 
co-axial grinding wheels provided 
for the successive operations of 
grinding the cast iron cones of the 
lapping mandrels and the grinding 
and consequent high finish of the 
needle cones. This latter operation 
is accomplished without the necessity 
of removing the needle. For re- 
trueing these two wheels quickly, a 
diamond in a bracket is fitted. A 
roller with a flexible drive rotates the 
needle, the carrier being adjustable 
to allow grinding at angles varying 
from 57° to 62 


Lanzoni machine for reconditioning diezel injector 
nozzle seatings 
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Improved Flashcap Lathe 


The Herbert No. 2 Flashcap lathe 
with air-operated turret indexing 
mechanism, Quadra-chuck, Repe- 
verse and Finistop attachments is 
specially designed for high produc- 
tion of non-ferrous threaded com- 
ponents, necessitating frequent 
spindle reversals at high speeds. In 
recent years, a number of important 
new features have added to its 
capabilities. 

The air-operated turret-indexing 
mechanism limits to a minimum the 
amount of stroke required to index 
the turret, greatly reducing opera- 
tional fatigue and idle time. 

The No. 2 Quadra-chuck reduces 
chucking times when machining 
multiple-end components such as 
elbows, tees and crosses. Only one 
chucking is necessary to machine all 
ends whether of similar or different 
size or form and machining can be 
continuous without stopping the 
spindle. Indexing is effected through 
a foot-pedal control. 

Apart from hand controls to 
spindle movements, automatic re- 
verse in either direction can be 
effected by movement of the capstan 
slide. A push rod mounted over each 


face of the turret can be set to 
actuate the reversing motor switch 
on the headstock either at the 
beginning or end of each stroke of 
the turret slide. 

Instantaneous reverse for tap or 
diehead withdrawal, essential par- 
ticularly when tapping blind holes, 
is obtained. 

To provide for two changes of 
spindle rotation during one forward 
and reverse movement of the turret 
slide, the turret push rod can be 
fitted with an attachment known as 
the Repeverse. This attachment is 
essential when cutting threads from 
adjacent turret faces or when repeti- 
tion tapping such as when machining 
multiple-end components; all ends 
are tapped between indexing of the 
turret. 

The Finistop attachment, also 
fitted to the turret push rod, provides 
rapid stopping of the machine at the 
end of the cycle of operations. This 
device not only reduces operational 
fatigue, by eliminating the hand stop 
button, but also adds to safety; the 
spindle is at rest before the operator 
can proceed to unload the chuck.— 
Alfred Herbert Limited, Coventry. 


Matrix Plunge Grinders 


Built at the Brechin works of 
Coventry Gauge & Tool Company 
Limited, Matrix Thompson Plunge- 
Matic grinding machines are 
completely automatic plunge feed 
machines designed for fast production 
grinding of flat or contoured surfaces 
where the grinding wheel width 
constantly covers the area to be 
ground. Sole selling agents in the 
United Kingdom are Rockwell 
Machine Tool Company Limited, 
Welsh Harp, Edgware Road, 
London NW2. 

These machines incorporate a 
triple down feed arrangement, wheel 
dressing and compensation, rapid 
return of grinding head to starting 
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position with positioning of table, 
and demagnetizing of magnetic chuck 
or release of fixture clamps. The 
operator loads and unloads the work- 
piece only. The triple down feed 
arrangement enables the operator to 
preselect a variable down feed rate 
which automatically decreases as the 
wheel penetrates the workpiece, thus 
ensuring fast production as it permits 
the machine to work at the maxi- 
inum feed rate for the type, size and 
shape of the stock being ground. 
Oscillating wheel heads are 
available for grinding thin stock of 
large area. Wheel dressers can be 


Below left, Matrix Plunge-Matic grinding machine. 
Below. stock removal indicator activates switches to 
initiate removal cycle 
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supplied either head mounted or 
table mounted depending upon the 
width of the work surface. Multiple 
wheels can be used mounted on a 
single arbor for straddle grinding and 
new electronic “in process” gauging 
devices can be supplied which will 
maintain very close tolerances 
irrespective of wheel or diamond 
wear. The machines are made in over 
20 table sizes with grinding wheels 
from 14in. « I4in. to 20in. » 6in. 
and wheel spindle motors ranging 
from 5 to 30 hp. 

All models incorporate the 
patented Hydra Cool hydraulic 
system which has been developed to 
eliminate the effects of hydraulic 
system heat, especially where work 
must be held to close tolerances 
during long production runs. By 
eliminating this heat at its source, 
the Hydra Cool system prevents 
distortion which would normally 
occur in the machine, particularly 
the harmful distortion of the work 
table. In the Hydra-Cool system there 
are no external relief valves and the 
hydraulic oil supply is automatically 
regulated to suit the machine require- 
ments, never allowing more than the 
required volume or pressure of oil 
to be pumped and since this 
compensation is fully automatic, no 
excess energy is ever present in the 
system to be dissipated as heat. 

Other direct benefits of the Hydra- 
Cool system are the elimination of 
heat damage to the valves, hydraulic 
seals and other components of the 
hydraulic system, and a considerable 
saving in power costs is effected. 
When the table is stopped the pump 
stops the supply of hydraulic oil. 
Due to its cool operation the system 
will not break down the additive 
type of hydraulic oils and therefore 
the formation of sludge is prevented. 
Furthermore the Hydra-Cool system 
eliminates the customary warming 
up period normally required to 
bring surface grinders up to 
operating temperature. 

The accompanying _ illustration 
shows a model BS5-12-24 Plunge- 
Matic machine which has a 12 in. 
24 in. table working surface. Two 
14 in. dia | in. wide wheels are 
mounted for slot grinding, maximum 
height under the wheels being 16 in. 
The wheel spindle is driven by a 5 hp 
1500 rpm motor. 

The automatic cycle includes three 
separate and variable downfeed rates 
and automatic wheel dressing and 
compensation, this being effected 
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between the second and third feed 
ranges. The amount of down feed 
per table traverse is set by the three 
pairs of controls at the left of the 
machine base in conjunction with 
the dial indicator mounted on the 
wheel cross slide. The maximum 
stock removal per pass on each range 
is 0-004 in. at the maximum table 
speed of 100 ft/min. Slower table 
speeds permit higher rates of down- 
feed. Maximum total stock removal 
in one cycle is 0-234 in. The stock 
removal per feed range is determined 
by the three adjustable arms mounted 
on the triple dials adjacent to the dial 
indicator, these arms actuating micro- 
switches to initiate the following 
stage of the machine cycle. 

The twin dressing diamonds which 
are mounted on the wheel head unit 
are adjustable to remove from the 
wheels up to 0-008 in. on diameter 
per dressing, feed of the diamonds 
being automat in each dressing. 
Any number of passes of the dia- 
monds can be made per dressing, this 
number being set on a dial on the 
main control panel. Dressing speeds 
are variable and a stop is provided 
which can be adjusted to coincide with 
the minimum’ wheel diameter 
acceptable. When this is reached, a 
warning light on the control panel is 
illuminated. The second dial on the 
panel is for selecting the number of 
cycles between wheel dressings. 

When the dressing cycle is com- 
pleted the wheelhead is automatically 
fed down to compensate for the 
amount dressed off the grinding 
wheels before the third or finish 
grinding stage commences. This stage 
is followed by sparking out to final 
size. The coolant supply is switched 
off as the wheel head rapid traverses 
to the start position. Simultaneously, 
the table traverses to the loading 
position and stops. 


Universal Tool 
Miller 


The Ruhla universal die-sinking and 
tool milling machine has double 
sliding rams and will carry out 
precision milling, boring, drilling and 
die-sinking operations in_ vertical, 
horizontal and argular planes. 
The vertical head, which has a 
vertical movement and is mounted on 
a horizontal sliding ram, swivels 
through 360° and has eight spindle 
speeds, forward and reverse. The 
horizontal spindle is carried on a 
sliding ram and has eight spindle 
speeds. The table has longitudinal 
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Ruhla tool milling machine model Duplex 59 
and vertical movement as well as 
angular adjustment of 30° each way. 
The controls are all centralized on the 
operating side of the machine. 
William Watts Limited, Canal Street, 
Nottingham. 


Vertical Grinders 
Diskus Werke AG of Frankfurt on 
Main, West Germany, have recently 
added to their range of standard and 
special purpose surface grinding 
machines two new swivelling head 
vertical spindle surface grinding 
machines with rotary tables. These 
new types are designated DV300R 
(with hand traverse of wheelhead) 
and DVH300R (with hydraulic 
traverse). Sole selling agents in the 
United Kingdom for the Diskus 
surface grinding machines are Rock- 
well Machine Tool Company Limited, 
Welsh Harp, Edgware’ Road, 
London NW2. 

Both new machines are of rigid 
and heavy construction, the net 
weight of the Model DV300R being 
1500 Ib. The worktable support is 
accurately guided on long, ground 
ways integral with the column, 
vertical traverse being by means of 
a precision leadscrew and nut. This 
leadscrew is controlled by a large 
diameter graduated handwheel, which 
permits adjustments to less than 
0-0002 in. Maximum distance be- 
tween the magnetic chuck and the 
grinding wheel is 8 in. on standard 
machines but machines can be 
supplied with this capacity increased 
to 12 in. Standard table diameter is 
12 in. but machines with 14 in. dia 
tables can be supplied to order. The 
table, which is driven by a two-speed 
| hp motor providing table speeds of 
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15 and 30 rpm, runs in pre-loaded 
bearing with automatic adjustment. 

The grinding head is mounted on 
a balanced arm which swivels about 
an amply dimensioned column on 
large precision taper roller bearings 
ensuring smooth and sensitive move- 
ment. The heavy, rigid grinding 
spindle runs in precision anti-friction 
bearings provided with automatic 
adjustment to eliminate any play 
which may occur after a long period 
of operation. A 12 in. dia segmental 
grinding wheel is normally fitted 
but for fine finishes grinding rings 
are available. Spindle drive is by a 
wide, flat belt from a totally enclosed 
54 hp motor, both pulleys and belt 
being guarded efficiently. Provision 
can be made for swivelling the 
grinding wheel spindle up to 10° from 
vertical, permitting rapid and 
accurate ring grinding. 

The Model DVH300R machine 
is basically similar to the Model 
DV300R but has hydraulic swivelling 
motion of the grinding head and 
arm, traverse being infinitely variable 
up to a maximum of 80 ft per min. 
Speed is controlled by a conveniently 
placed throttle lever which also 
provides immediate cut-out of the 
hydraulic movement. The grinding 
length is controlled by two adjustable 
trip dogs. 

Wet grinding equipment is stand- 
ard on all machines, a brush ring 
being fitted around the grinding 
wheel and a deep, adjustable sheet 
metal splash guard surrounding the 


Diskus vertical spindle erinding machine with rotary 
table 
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Dynamic Balancing 
In the Komposition Type Rava 
dynamic balancing machine made by 
Ing. A. Rava, Torino, Italy, the 
workpiece is supported in rollers 
which are incorporated in the two 
pedestals. The pedestals are so 
constructed that the support rollers 
are hung by vertical straps and are 
free to oscillate like a pendulum. 
Both the pedestals and the rollers 
are easily adjustable to suit varying 
components within the capacity of 
the machine. 


Rava dynamic balancing machine 


The drive from the headstock to 
the workpiece is by means of a 
universal jointed drive shaft in 
conjunction with adaptors to suit 
the component. Protective straps are 
incorporated on each pedestal to 
prevent a component from being 
thrown out of the balancing machine. 

The instrumentation of _ this 
machine is direct indicating and once 
the first component of a batch has 
been balanced no further manipula- 
tion of the controls is necessary. 

An electrical pick-up is located in 
each pedestal and the motion of the 
support creates a current which is 
fed into a four segment commutator 
rotating with the drive motor at 
balancing speed. Two opposite seg- 
ments of the commutator are for the 
vertical components and the other two 
segments are for the horizontal com- 
ponents. The two pairs of components 
are fed separately into two d.c. meters 
of the zero centre indicating type. Two 
polar calculators, one for the left 
plane and one for the right plane are 
provided above the instrument panel. 
Each calculator has two knobs, one 
controls the vertical line and the 
other the horizontal line. Angle 
indication is given by a graduated 
line on the periphery of this calcula- 
tion and circles drawn from the 
centre give the unbalance values 
which can be read instantaneously. 
When the meter readings are trans- 
ferred to the calculator the point of 
intersection of the two lines gives 
both the amount of unbalance and 
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its angular location. On the main 
spindle of the machine there is a 
graduated disc to give the angular 
references of the unbalance in each 
plane. 

The smaller range of machines have 
three balancing speeds whilst the 
larger machines have Ward-Leonard 
drives giving infinitely variable speeds 
within the appropriate range. The 


Involute Gear Form 


The Matrix involute gear form 
measuring machine employs the 
basic principle of generation, using 
a straight edge operating against a 
base circle disc, ensuring both 
accuracy and speed of operation and 
will measure the form of spur and 
helical gears up to 12 in. dia. The 
gears may be mounted on stub 
mandrels which fit into the work 
centre bearings, on mandrels be- 
tween centres, or gears on shafts up 
to 24in. between centres can be 
accommodated. Internal gears can 
also be measured, the gear being 
lightly clamped to a work-table and 
a special measuring stylus used. 

The measuring head carrying the 
stylus is so designed that both 
flanks of the gear can be measured 
by turning the stylus head through 
180°. For measuring helical gears, 
the stylus point is mounted in a 
graduated barrel, so that it can be 
set to the helix angle of the gear, 
measurement being made in the axial 
plane. The machine can be used with 
either a Taylor, Taylor & Hobson 
recording unit or a Lowne sensitive 
indicator, as preferred, the units 
being interchangeable. 

A small variable speed gear box is 
connected to the measuring slide 
when the recording unit is used and 
the ratios are changed to accom- 
modate different depths of tooth in 
such a way that the length of graph 
drawn on the recording chart is 
3 in. A free wheel in the mechanism 


range of thirty-five standard K 
machines covers the balancing of 
components weighing from approxi- 
mately one ounce to ten ton. It is also 
possible to supply special capacity 
machines for specific requirements. 
Sole agents for these machines in 
Great Britain and Eire are Edward G. 
Herbert Limited, Atlas Works, 
Levenshulme, Manchester. 


Measuring 


ensures that the paper remains 
stationary when the slide is wound 
back to its starting position. 
Coventry Gauge & Tool Company 
Limited, Coventry. 


Matrix involute gear form measuring machine 


Duplex Boring and Turning 


The Wyvomatic duplex boring and 
turning machine has been produced 
for the simultaneous machining of 
parts turned, faced or bored. It is a 
production machine, simply arranged 
to facilitate setting up, yet capable 
of high output. Spindles are robust 
and mounted on high precision 
bearings; speeds up to 3,500 rpm 
are available as standard. The table 
stroke is 9in. with facing heads 
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6 in. dia. 

When arranged for hydraulic 
copy turning the machine can 
produce complex parts without any 
special tooling. The sequence 1s 
automatic and the machine is so 
arranged that the movements may 
be operated independently if de- 
sired. No cams are required.— 
Wyvern Machines Limited, Percy 
Road, Leicester. 





Introduction to the Gas Turbine. By 
D. G. Shepherd, London, 1960; 
Constable & Co. Limited. 45/- net 
(by post 46/4). 300 pp. 53 x 94 in. 
Although designated as the second 

edition of a work first published in 
1949 this is a completely rewritten 
text and can in fact be regarded as a 
new book. The author states that 
in the intervening years he has come 
to believe that a more basic approach 
to his subject would be of greater 
value and to this end he has con- 
centrated more on broad principles 
with correspondingly less detail. 

A knowledge of elementary 
thermodynamics and fluid flow has 
been assumed on the part of the 
reader so that only relevant topics 
need be gone into fully. After a 
short introductory chapter there 
follow two chapters on cycle 
analysis—ideal and  actual—the 
author considering a knowledge of 
performance to be more important 
than design detail. Cycle performance 
has been approached through looking 
for the optimum cycle, given the 
recognized components, rather than 
by taking the gas turbine in its 
simple form and adding on the 
components. The principal com- 
ponents are dealt with in separate 
chapters, again with the emphasis 
on performance. A_ concluding 
chapter deals with the present and 
future applications of the gas 
turbine. 

The use of the gas turbine as a 
practical heat engine goes back 
little more than twenty years and 
though it has made rapid advances 
it has, as the author says, reached no 
more than “adolescence”. This book 
is a useful introduction to a prime 
mover which has great potentialities 
in numerous fields. 


Heat Treatment of Metals. By P. S. 
Houghton. Brighton, 1960; The 
Maghinery Publishing Company 
Limited. 2 vols., each 18/6 (by 
post 19/4). Vol. 1, 156 pp., Vol. 2, 
184 pp. 54 x 8} in. 

This two-volume work aims at 
providing in simple terms a full 


coverage of the heat treatment of 


metals for manufacturing processes 
and services. The author, who has 
based the book on his own training 
and experience which includes some 
years as a lecturer in production 


engineering, has had in mind the 
requirements of the large number 
of people in engineering and allied 
industries for whom some know- 
ledge of the heat treatment process 
is necessary. Accordingly his 
approach is simple and basic. 

The various aspects of the subject 
are dealt with in the following 
sequence: types of heat treatment; 
the process applied to non-ferrous 
alloys; the iron-carbon diagram; 
grain size; the heat treatment of 
steel and cast iron; tempering and 
case hardening; hardenability; iso- 
thermal transformation; the choice 
and treatment of tool steels; heat- 
ing and cooling; types of furnace in 
use; and the design of components 
for heat treatment. 

The book is written in a clear and 
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straightforward style and the lay- 
man will follow it with ease. It is 
well illustrated with line drawings 
and photographs and there are many 
tables—including a number giving 
data on B.S. and S.A.E. steels and 
alloys. 


Technical Illustration. By T. A. 
Thomas. London, 1960; McGraw- 
Hill Book Company Inc. 50/6 (by 
post 52/-). 150 pp. 84 114 in. 
This is the work of a teacher of 

technical illustration in a Californian 

college who has also been employed 
as a technical illustrator by a number 
of leading American companies, 
and it has the polish and freshness of 
approach: characteristic: of many 

American instructional books. 

It is concerned solely with 
technical illustration and requires 
from its readers a knowledge of 
fundamental draughtsmanship— 
orthographic projection, lettering, 
geometric construction, etc. The 
text falls roughly into three parts. 
The first discusses basic technical 
drawing, freehand technical drawing, 
the use of ellipse and hexagon 
templates, drawing simple shapes 
and objects—sphere, screws, wheels, 
etc. The second part covers the 
principal types of projection drawing, 
axonometric, isometric, dimetric and 
trimetric, and perspective drawing. 
There is also a short chapter on 
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Shading techniques and retouching 
photographs. The final part deals 
with ink and drawing equipment. In 
addition there is an appendix con- 
taining the section on_ pictorial 
drawing from the American Drafting 
Standard Manual, and more than 
forty pages of examples ranging from 
the simple to the complicated, many 
taken directly from industry. 
Needless to say, the major portion 
of the book is made up of illustra- 
tions, all of them brilliantly drawn. 

In the preface the author states 
that he intends the book for use as a 
classroom textbook, for home study, 
and for reference. But as such a 
wide field is covered, thus limiting 
the amount devoted to any one 
aspect of the subject, it will probably 
prove of lasting value as a reference 
work. 


Workshop Engineering _ Practice. 
Volume 2; Lathe Work. By H. G. 
Rider. London, 1960; Iliffe and 
Sons Limited. 9/6 net (by post 
10/1). 138 pp. 54 x 84 in. 

This is an elementary work 
intended for students at secondary 
modern and junior technical schools 
or those studying for the craft 
examinations of the City and Guilds 
of London Institute. It is written in 
very simple, non-technical language 
and describes in a detailed manner 
the most fundamental aspects of the 
subject. To clarify the text still 
further there are more than 340 
excellent drawings. Three chapters 
are devoted to practical exercises in 
turning between centres, turning a 
bush from a bar, and the use of 
chucks and mandrel. 


Ergonomics of Automation.—The 
term ergonomics has come into use 
to cover the collaboration between 
engineering, experimental 
psychology, anatomy and physiology 
in the task of “fitting the job to the 
man’”’. The Department of Scientific 
and Industrial Research has now 
published in its Problems of Progress 
in Industry series “Ergonomics of 
Automation” by A. T. Welford 
(H.M.S.O. 3/6 net) which surveys 
in broad outline those aspects of 
ergonomics likely to bear on 
questions of automatic equipment 
design and on the human problems 
likely to arise in automation work. 


Fuel Efficiency.—The activities of 
the National Industrial Fuel 
Efficiency Service, 7 Grosvenor 
Street, London, W1, in a wide range 
of industries are surveyed in the 
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recently published annual report. 
This also shows a_ substantial 
increase in earnings over the previous 
year, a demand for the advice of the 
service’s engineers outside the 
United Kingdom and rising bookings 
for further work. The chairman 
states that, as a result of the 
recognition by industry of the ability 
of N.I.F.E.S. engineers, the board 
can express great confidence in the 
future. 


Welding Research. Welding, today, 
frequently involves using new 
materials and working to standards 
which were inconceivable only a 
few years ago. The net result is that, 
apart from maintaining a _ large 
‘minimum’ programme of work, 
the British Welding Research 
Association, Abington Hall, 
Cambridge, is increasingly being 
called upon to meet specific problems 
in design, in selection of welding 
conditions and in the choice of 
materials. This is particularly evident 
from the 15th annual report of the 
association which, in addition to 
outlining its research programme, 
deals with the increasing number of 
problems posed by members. 


Structural Materials: Line Standards. 

Two new monographs have been 
published by the United States 
National Bureau of Standards. 
‘Mechanical Properties of Structural 
Materials at Low Temperatures 
A Compilation from the Literature”, 
by R. M. McClintock and H. P. 
Gibbons (price one dollar, fifty 
cents), has been issued to help fill 
the need for a compilation of useful 
design figures. It includes tensile 
strength, yield strength, _ tensile 
elongation, and impact energy of 
about 200 materials, metallic and non- 
metallic, given graphically as functions 
of temperature between 4 to 300° K. 
“Calibration of Line Standards of 
Length and Measuring Tapes at 
the National Bureau of Standards,” 
by L. V. Judson (fifteen cents), is 
intended as a guide for anyone 
contemplating the submission of 
line standards of length and measur- 
ing tapes to the bureau for calibration 
and includes an outline of the 
calibration methods used at the 
National Bureau of Standards. The 
monographs can be obtained from 
the Superintendent of Documents, 
U.S. Government Printing Office, 
Washington 25, D.C. and remittances 
should be in U.S. currency and 
include an additional quarter of the 
price to cover postage. 


Locomotive Tests.— Performance and 
efficiency tests carried out on a 
B.T.H./Paxman Type 1800 hp B-B 
diesel electric locomotive are the 
subject of British Railways Bulletin 
No. 12, price 10/- net, published by 
the British Transport Commission, 
Room 268, 222 Marylebone Road, 
London NWI. The object of the 
tests was to determine performance 
and related fuel consumption, to 
provide data for calculating train 
schedules, and to demonstrate the 
distinctive features of the electrical 
transmission system. 


Structural Steelwork Design.— British 
Constructional Steelwork Associa- 
tion Publication No. 13/1960, 
“Examples of Structural Steel 
Design to conform with the require- 
ments of B.S. 449/1959", by Lewis 
E. Kent and E. G. Lovejoy, is a 
revised edition of B.C.S.A. brochures 
Nos. |, 2 and 4, completely rewritten 
to accord with the requirements of 
B.S. 449/1959, “The Use of 
Structural Steel in Building”. The 
complete analysis and design is 
given for two single storey sheds 
with pitched truss roofs of 50 ft 
span. A single bay structure and a 
three bay structure are dealt with in 
detail and all elements of the 
structure are included, from purlins 
to holding down bolts, attention 
being drawn to the appropriate 
clauses in B.S. 449. The brochure is 
available from the association at 
94/98 Petty France, London SWI, 
price 3/6. 


Diesel Oil.—A paper on the thermal 
behaviour of diescl engine oils 
presented to the Société des Ingé- 
nieurs de l Automobile has now been 
published. The authors are Jean 
MacNab and Alain de Goldlin, both 
of Antar Petroles de l’Atlantique 
S.A., who are principally concerned 
with a coking bench developed at the 
Antar laboratories which shows a 
rate of aging similar to that observed 
in a diesel engine. The address of the 
Antar company, from whom the 
publication can be obtained, is: 
4 Rue Léon Jost, Paris 17". 





New Standards 





Standard symbols.—To reflect the 
considerable progress in standard 
notation that has been achieved 
during recent years it has been 
decided to make a comprehensive 
revision of Part 1, B.S. 1991, “Letter 
symbols, signs and abbreviations’’. 
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Meanwhile an amendment has been 
issued (PD 3920), available free of 
charge from the B.S.I. to all those 
holding copies of B.S. 1991. 

The following points of particular 
interest will be found among the 
revisions made in the amendment: 
in order to distinquish between the 
pound as a unit of mass and the 
weight of a pound under standard 
gravity as a unit of force, distinctive 
abbreviations are recommended, 
“Ib” for pound mass and “Ibf” for 
pound-force, and, “kg” for kilo- 
gramme mass and “kgf” for kilo- 
gramme-force, etc.; it has been 
decided to maintain more rigorously 
than hitherto the general principle 
that symbolic abbreviations for units 
should not carry a full stop as part 
of an abbreviation, and in future all 
the abbreviations for metric and 
British units in B.S. 1991 will follow 
this principle, e.g., the recommended 
abbreviations for horse-power’ and 
British thermal unit should be written 
“hp” and “Btu’’, without full stops. 


Concrete poles for electrical trans- 
mission and traction systems (B.S. 
607: 1960). Price 4/6. 

This specification has been revised 
and its scope extended to cover 
requirements for prestressed poles 
and prestressed poles that may be 
exposed to impact. It provides design 
requirements and test procedures for 
reinforced concrete and prestressed 
concrete poles suitable for supporting 
electrical transmission and traction 
lines, including supports for tele- 
graph and telephone lines—but not 
lighting columns. Recommendations 
for the provision of holes and 
particulars of markings are also 
given. 


Guaranteed minimum reckoners for 
the building and civil engineering 
industries (B.S. 1151: Part 2). 
Price 5/-. 

Designed by and for the building 
and civil engineering industries, the 
contents of this standard reflect 
requirements for the changes in 
working weeks which now operate 
in these industries. It gives the 
formula for calculating the appro- 
priate ‘guaranteed minimum’ due to 
an operative when the number of 
working hours available to him is less 
than the normal hours laid down in 
the Working Rule Agreement. In 
addition, there are four tables of 
ready reckoners—two for each 
industry. 
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such a wide selection of 
British made bearings 


The spherical roller thrust bearing has one row of 
obliquely disposed rollers guided by a high flange on the 
shaft washer and running on a sphered track on the 
housing washer. It combines very high carrying 
capacity with complete self-alignment. The surface of 
the roller end next to the guiding flange is so formed that 
the rollers are always separated from the flange by an oil 
film when under load. The bearing can therefore be 
used at relatively high speeds, even if the load is very 
heavy. Unlike other thrust bearings, it can also carry 
radial loads. 


Technical advice on the application of spherical roller 
thrust bearings, as well as other types of rolling bearings 
is always readily available from Luton or from any one 
of the twenty Skefko Branch Offices in the British Isles, 
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vertical electric generator 
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Personal 

POLLARD BALL AND ROLLER BEARING 
Company Limited announce the appoint- 
ment of Mr. N. A. Slater as commercial 
manager, based at the Ferrybridge works 
of the Group. 

Emco (GREAT BriTAIN) Limirep, Team 
Valley, Gateshead 11, manufacturers of 
rotary vacuum and pressure filters and 
other equipment for the chemical and 
process industries, have made the following 
changes in their filter division: Mr. Clifford 
J. Smith takes over as manager from Mr. 
Charles E. Silverblatt who will remain 
until early next year in a consultative 
capacity before returning to the United 
States of America. Mr. Neville A. Satchwell, 
previously chief draughtsman, has been 
appointed project manager to co-ordinate 
the activities of the filter division under 
Mr. Smith. Mr. Edward W. Laird takes over 
from Mr. Satchwell as chief draughtsman. 


Mr. D. L. Bonnell has been appointed 
sales representative for The Hymatic 
Engineering Company Limited of Redditch, 
Worcs., for South Wales, Gloucestershire 
and Somerset. He will be responsible for 
the Hymatic hydrovane compressor 
division. 

Mr. Clifford E. Passmore has been appointed 
field sales manager for the Midland Region 
of Griffin & George (Sales) Limited. 

THE CO-OPERATIVE WHOLESALE SOCIETY 
announce that Mr. Oswin Castick, 
A.M.1.Mech.E., has been appointed chief 
engineer, Manchester, in succession to 
Mr. G. K. Medlock recently elected a 
director of the C.W.S. Mr. Castick joined 
the staff of the C.W.S. Engineering Depart- 
ment in 1938. 

THe following appointments have been 
made by the research and development 
division of Cawkell Research & Electronics 
Limited. Mr. R. D. Stafford, A.M.I.E.E., 
chief engineer, industrial division; Mr. 
R. Reeves, A.M.LE.E., chief engineer, 
special products division; Mr. D. Parker, 
B.Sc., senior engineer, special services. 
Mr. Stafford is also a director of the 
company. 

Wor Evectric Toots Limitep London, 
announce the appointment of Mr. D. F. 
Kershaw as general manager of their 
Canadian branch at 93 Advance Road, 
Toronto 18, Ontario. Mr. Kershaw has 
lived in Ontario for the past six years, 
occupying a position of responsibility in 
the machine tool industry. 

Mr. N. E. F. Hitchcock, B.Sc., F.Inst.Pet., 


has been appointed laboratory manager of 
the Castrol Group’s main research 


establishment at Hayes, Middlesex, in 
succession to the late Mr. P. W. L. Gossling. 
He will hold this office in addition to that 
of group development chemist, a position 
he has occupied for the last nine years. 


Mr. Alan S. Gill has retired from the 
board of George Cohen Sons and Company 
Limited on attaining the age of 65, and will 
practise as an industrial consultant. 


FOLLOWING the appointment of Mr. 
Stanley Castledine as general manager of 
the engineering departments of The 
Butterley Company Limited, Ripley, 
Derbyshire, Mr. K. S. Martin has been 
appointed deputy general manager of the 
engineering departments. Mr. Martin was 
previously assistant civil engineer of the 
London Midland Region of the British 
Transport Commission. Mr. Ian Lees, 
who has worked for The Butterley Company 
for the past nine years, has been appointed 
from assistant manager of the constructional 
section of Butterley Ironworks to manager 
of the section. 


Mr. C. G. T. Hyslop retired from the board 
of Birfield Limited on October 19 upon 
reaching his 70th birthday. He continues 
as chairman of three Birfield Group 
companies, The Phosphor Bronze Com- 
pany Limited, Kent Alloys Limited, and 
R. Jones & Co. Limited. 


Mr. Tom Hannaby, M.S.M.A., has been 
appointed general sales manager of Mine 
Safety Appliances Company Limited, 
Glasgow—manufacturers of a wide range 
of mining and industrial safety equipment. 


FLETCHER MILLER LIMITED, manufacturers 
of cutting and lubricating oils, have 
appointed Mr. Bernard Fraser, 
A.M.I1.Mech.E., A.M.L.Prod.E., as applica- 
tions engineer at their head office and 
works, at Hyde, Cheshire. 


Mr. J. D. Dale-Lace, A.M.I.E.E., D.F.H., 
has been appointed sales manager of Radio 
Components and Special Products Depart- 
ment, A.E.I. radio and electronic com- 
ponents division. 


Mr. N., J. Fuller has been appointed assistant 
sales manager of Goodyear Pumps Limited. 
Mr. J. C. Reid who joined Goodyear from 
Holman Brothers Limited its parent 
company in 1958, has been appointed 
representative in Scotland and will operate 
from Goodyear’s offices at 20-26 Ashton 
Lane, Glasgow, W2. 


Mr. Claud Laurence has resigned from the 
board of Laurence, Scott & Electromotors 
Limited, after thirty-seven years’ service. 
His son Mr. J. A. Laurence has been 
appointed to the vacancy thus created. 
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THe PLessey COMPANY LIMITED announces 
the appointment of Mr. N. L. Lupton, 
M.A., A.F.R.Ae.S., A.S.M.A., as contracts 
manager of the Electronics and Equipment 
Group. 


Mr. W. T. Flower, sales director of Bailey 
Meters & Controls Limited, has been 
appointed deputy managing director. 


Mr. A. E. Richards has been appointed 
managing director of Universal Matthey 
Products Limited, the joint subsidiary 
company of Universal Oil Products 
Company and Johnson, Matthey & Co. 
Limited formed in 1953 to meet the needs 
of the petroleum and _ petrochemical 
industries for catalysts. 


Mr. E. Humphrey Browne, C.B.E., deputy 
chairman of the National Coal Board has 
been appointed a director of the National 
Industrial Fuel Efficiency Service. 


THe Unirep Street Companies LIMITED 
announce that following the appointment 
by Tube Investments Limited of Mr. G. E. 
D. Halahan, at present director and general 
works manager of Steel, Peech and Tozer, 
as director and general manager of the 
Round Oak Steelworks Limited, from 
December 1, 1960, they have appointed 
Mr. H. Darnell, director and general works 
manager of Workington Iron and Steel 
Company, as director and general works 
manager at Steel, Peech and Tozer. Mr. 
N. D. Macdonald, at present works manager 
(iron) at Appleby-Frodingham Steel 
Company, is to be general works manager 
of Workington Iron and Steel Company. 
Mr. Derek L. Lee has been appointed 
managing director of Unisteel Structural 
(Pty) Limited, of Cape Town, South 
Africa. Mr. H. M. Henderson, who 
relinquishes the position of managing 
director at the end of October in order to 
become director and general manager of 
Workington Iron and Steel Company, 
remains a director of the South African 
company. Mr. K. Paterson, director and 
general manager of United Steel Structural 
Company Limited, Scunthorpe, has been 
appointed a director of Unisteel Structural 
(Pty). 


Mr. H. V. Rowlands has been appointed 
sales director for Burtonwood Engineering 
Company’ Limited, of Warrington, 
Lancashire. 


Dowty Group LIMITED announce that 
Mr. Lionel Harper, a director of Coventry 
Precision Limited has been appointed vice- 
chairman of the board. Mr. Harper is also 
managing director of Dowty Hydraulic 
Units Limited and a director of Designex 
(Coventry) Limited. Mr. E. S. Gibbons, 
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managing director of Designex Limited, 
has been appointed to the board of Coventry 
Precision Limited. 

FOLLOWING upon the death of Mr. A. E. 
Hollings, managing director of Dowding 
& Mills Limited, Mr. G. A. Onion has been 
appointed to the board. Mr. Onion will be 
director in charge of the Birmingham 
Works and Mr. P. L. Hollings will continue 
as director controlling the London and 
Southampton Works. Mr. W. L. Henderson 
is promoted to manager of London Works 
with Mr. P. A. Chambers as assistant and, 
Mr. H. Westwood the manager of 
Birmingham Works with Mr. F. J. 
Gardiner as assistant 

Mr. W. D. Cowie has joined Stanley 
Howard Limited, Birmingham, as technical 
representative for their complete range of 
machine tools for the London area. 


Mr. A. Hutchinson, Mr. R. F. Horton, 
Mr. I. G. Buchan, have been appointed to 
the board of Samuel Osborn & Co. 
Limited and Mr. J. Williams and Mr. 
V. P. Giles become local directors. Mr. 
F. May becomes chairman of the subsidiary 
board. Mr. R. Thompson has been appointed 
to the board of Burys & Co. Limited; 
Mr. A. C. Dennis to the board of Osborn 
Foundry & Engineering Company Limited, 
and Mr. F. A. Kirk to the board of Titanic 
Steel Company Limited. 

FORMERLY a staff member of Production- 
Engineering Limited, management and 
industrial consultants, Mr. Gordon Ellis 
has been appointed managing director of 
Farrar Boiler Works Limited, Newark-on- 
Trent. 

J. BLAKEBOROUGH & Sons LIMITED, valve 
specialists, Brighouse, announce _ the 
appointment of Mr. W. L. Gibson, B.Sc., 
recently returned from occupying an 
executive position with the Hydro-Electric 
Power Commission of Ontario, to be their 
chief engineer. Mr. C. D. Blakeborough, 
B.Sc., will continue to be the manager of 
their nuclear and steam division, and 
becomes the chief assistant to their sales 
director, Mr. W. E. Ashley. 

Mr. J. F. Parker (chairman), Mr. G. St. J. 
Strutt, C.B.E., and Mr. E. S. Parker have 
retired from the board of British Rolling 
Mills Limited. Mr. J. F. Parker was a 
founder director of the company, Mr. 
Strutt served as a director for 40 years and 
Mr. E. S. Parker has been connected with 
the company for nearly 50 years. Mr. 
R. LI. Lloyd has been appointed chairman. 
Mr. D. A. Ogilvie, M.A., A.M.1.Mech.E., 
a drawing office manager with the parent 
company, Baker Perkins Limited of 
Peterborough, has been appointed a 
director of Baker Perkins (Exports) Limited, 
Swallow Street, London WI. 


New appointments announced by I.T.D. 
Limited, are as follows: Mr. P. O. Richards 
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to be southern area branch manager; Mr. 
K. R. Townsend to be northern area branch 
manager. 


Mr. A. M. Hinde has been appointed 
Midland division manager, Power 
Petroleum Company in_ succession to 
Mr. E. St. C. Forbes, who retired on 
September 30, 1960, for health reasons, 
after more than 32 years’ service with the 
company. 

THE CONSOLIDATED PNEUMATIC TOOL 
Company Limited of 232, Dawes Road, 
London SW6, have announced the appoint- 
ment of Mr. Jack Gibson, B.A., LL.B., 
as managing director of their South 
African subsidiary, The Consolidated 
Pneumatic Tool Company S.A. (Pty), 
Limited Johannesburg. 


Mr. J. Faulds is now the technical sales 
representative for Kelvin Hughes products 
in North and North Eastern England. 
The area covered includes the Counties of 
Northumberland, Durham, Cumberland, 
Westmorland, North Riding of Yorkshire 
and Barrow-in-Furness. 


Mr. J. S. Brough, M.I.Chem.E., 
M.1.Mech.E., M.Inst.F., F.Inst.Pet., has 
been appointed to the board of directors 
of Mono Pumps Limited as assistant 
managing director. 

Creators Limirep of Woking, manu- 
facturers of injection mouldings, extrusions 
and fabrications, announce new appoint- 
ments in their technical sales organization. 
Mr. R. Martin joins the company as 
technical sales manager with Mr. J. 
Buchanan representing the motor and 
Mr. H. A. Wheatley, the furniture industries. 


Addresses 

THe Birmingham office of the Export 
Credits Guarantee Department (the 
Government Department insuring exporters 
against the risks of not being paid) will move 
this week-end to new premises in Chamber 
of Commerce House, Harborne Road. 


GrirFin & GeorGe Group of Companies, 
Ealing Road, Alperton, Middlesex, manu- 
facturers of scientific equipment, have 
opened their new northern sales and 
service centre at Ledson Road, Wythen- 
shawe, Manchester 23. 


OLDHAM & Son Limitep, the Denton, 
Manchester, battery and electrical equip- 
ment manufacturers, have changed the 
address of their Birmingham office and 
depot to Norwood Road, Bordesley Green, 
Birmingham 9. The telephone number 
remains unchanged, Birmingham Victoria 
1994. 


Vokes Limitep, filtration and silencing 
engineers, has changed its name to Vokes 
Group Limited, and a new subsidiary 
company, Vokes Limited, has been in- 
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corporated to take over the business and 
trading of Vokes Limited as previously. 


SRO BEARING Company (SALES) LimiTeD, 
the recently formed British sales organiza- 
tion of SRO Ball Bearing Works Schmid- 
Roost Limited, have now opened premises 
at 164 Camberwell Road, London SES. 
(Telephone: RODney 6222.) 


THE headquarters of the Birfield Group of 
Companies are now located at their new 
London offices at 20 Hill Street, London 
WI. The telegraphic address becomes 
Beltistos, Audley, London, but the tele- 
phone number is unchanged at Grosvenor 
7090. 


NeGretri1 & ZAMBRA_ LIMITED have 
opened a new branch at 38 Dean Street, 
Newcastle upon Tyne. 


THE telephone number of the Middles- 
brough branch of British Insulated Callen- 
der’s Cables Limited has been altered to 
Middlesbrough 43256/7/8. 

THe telephone number of Turner Brothers 
Asbestos Company Limited, 14 Finsbury 
Circus, London EC2, has been changed to 
London Wall 5471 (6 lines). 


THe Cardiff office of George Ellison 
Limited has been transferred to new 
premises at 306 Western Avenue, Llandaff, 
Cardiff. Telephone: Cardiff 72701. 


THE recently formed AEI/Davy-United 
Steelworks Automation Unit has its head- 
quarters at Mill Road, Rugby, with repre- 
sentatives both at Davy-United Limited, 
Sheffield and at AEI Heavy Plant Division, 
Rugby. 

MaLcotmM & ALLAN (LONDON) LIMITED 
and Cable Jointers Limited have amal- 
gamated under one management and are 
now operating from 229 High Street, Acton, 
London W3, telephone Acorn 7811. Both 
are companies in the Metal Industries 
Group. 

Tue Research and Development Division of 
Cawkell Research & Electronics Limited 
is now housed at 99 Uxbridge Road, 
Ealing, London WS. 


GEORGE COHEN SONS AND COMPANY 
Limited has now registered ‘600° as its 
Trade Mark. Most of its associates in 
The George Cohen 600 Group will be 
registered users of the Mark. 


Film News 


The Brook, a 16mm. colour sound film, 


has been produced by Brook Motors 
Limited of Huddersfield. The Brook is the 
story of a Yorkshire river—and of some 
of the industries it passes as it is traced 
from a moorland stream to the sea. Running 
time of the film is 28 minutes and is 
available on free loan on application to the 
firm’s publicity department at Empress 
Works, Huddersfield. 








ECLIPSE 


HIGH SPEED STEEL 


USE AN ECLIPSE FRAME 


cis 


‘Eclipse’ hacksaw blaJes and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. - 
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BUSINESS & PROFESSIONAL 


Contracts and 


Work in Progress 

HONEYWELL CONTROLS LimiteD, Greenford, 
Middlesex.—Contract for instrumentation 
for the automatic control of a Russian 
sugar factory placed by the main contractors 
for the factory, Vickers and Bookers 
Limited, London and Scotland. Value of 
the equipment, most of which will be 
made at Newhouse, Scotland, is £30,000. 
FERRANTI Limirep.—Order for an Orion 
data processing system for Beecham 
Group Limited, manufacturers of soft 
drinks, toilet and pharmaceutical products, 
etc. The installation, with its associated 
input, output and magnetic-tape data 
storage equipment, will cost approximately 
£300,000. 

ENGLISH ELECTRIC COMPANY LIMITED. 
Repeat order for a 200,000 kilowatt steam 
turbo-alternator for the Electricity Supply 
Commission of New South Wales power 
station at Vales Point, making three in all. 
With auxiliary plant manufactured in 
Australia the contract is worth £A2} 
million. 

THE SouTH OF SCOTLAND ELECTRICITY 
Board has placed an order valued at 
approximately £1} million with Scottish 
Cables Limited, a member of the BICC 
Group. 

WILLIAM Bospy & Co. Limirep, Rickmans- 
worth.—Contract for a lime-soda plant at 
W. D. & H. O. Wills’ No. 4 factory, 
Bristol, valued at about £2,600. 

£4500 contract to modernize and augment 
existing Boby water treatment plant at 
Monsanto Chemicals, Ruabon. 

Contract for pressure filters and chemical 
dosing plant for The Distillers Company 
at their Windygates (Fife) Distillery. 

Contract from the English Electric 

Company Limited value £25,000 for 
effluent treatment plant at Hinckley Point 
nuclear power station. 
AFI-Birtec Limitep (Tyburn - Road, 
Birmingham 24).—A battery of four 
unusual coil annealing furnaces which use 
an oil-fired radiant tube heating system, 
has been ordered by James Booth 
Aluminium Limited for their Kitts Green 
Works, Birmingham, as part of James 
Booth’s £5 re-equipment and 
expansion programme which is scheduled 
for completion next year. The equipment 
will cost well over £100,000. 
ASSOCIATED ELECTRICAL 
Limited.—/nstrumentation Division: An 
order, value £50,000, has been received 
from a London confirming house for two 
MS7 spark-source mass spectrometers for 
Russia. The spectrometers will be manu- 
factured at the A.E.I. Trafford Park 
Works and will be delivered to V/O 
Mashpriborintorg U.S.S.R. 

Orders for MS7 spectromers have also 
been received by A.E.I. from the U.S.A., 


million 


INDUSTRIES 
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Germany, France, Switzerland and in this 
country from the National Physical 
Laboratory, the Services Electronic 
Research Laboratory and the U.K.A.E.A. 
Heavy Plant Division: Manufacturing 
instructions for mine-winders worth more 
than £230,000 from the National Coal 
Board and from the Union Corporation of 
South Africa. Switchgear Division: Recent 
orders from the C.E.G.B. include switch- 
gear for extensions to the existing stations 
at Aberthaw and Swansea North. Trans- 
former Division: Order from the Central 
Electricity Generating Board for four 
75,000-KVA 3-phase transformers for 
Templeborough substation. 

ASSOCIATED ELECTRICAL INDUSTRIES 
(Canada) Limited.—Order from Bowaters 
Engineering & Development Inc., of 
Calhoun, Tennessee, on behalf of the 
Tasman Pulp and Paper Company Limited, 
Kawerau, New Zealand, for seven single- 
reduction gearboxes and spares, worth 
£70,000, for use in a wood-pulp mill in 
New Zealand. The gearboxes, each of 
which will transmit 6,325 h.p., will be 
manufactured at Rugby by A.E.I. Heavy 
Plant Division. 

FiecpiInG & Pratt Limitep.—Order 
received through Burton Griffiths for a 
50 metre ton counterblow hammer designed 
by Beche & Grohs, of Germany, for the 
Sheffield firm of Ambrose Shardlow & 
Co. Limited, crankshaft forgemasters. 
CRAVEN BROTHERS (Manchester) LimiTreb. 
Order from James Booth Aluminium 
Limited for a £41,000 extra heavy duty 
roll grinding machine for installation in 
their Kitts Green Works, Birmingham. 
DISTINGTON ENGINEERING COMPANY 
Limited, Workington, a branch of The 
United Steel Companies Limited, in 
conjunction with their associates Concast 
A.G., Zurich.—Order for a vertical con- 
tinuous Casting plant for billets on behalf of 
Canara Workshops Limited, Mangalore, 
India. 

Order from Richard Thomas and 

Baldwins Limited, a vertical continuous 
casting plant for the production of large 
slabs for installation in their Panteg Works. 
BURTONWOOD ENGINEERING COMPANY 
Limited, Warrington, Lancs.—Orders 
totalling £126,000 have been received in 
the last three weeks, following a recent 
tour of Russia and Western Europe by 
Mr. H. V. Rowlands, newly appointed 
sales director. 
BRITISH RAILWAYS, SCOTTISH REGION.— 
The following contracts have been placed: 
Ellis & MacDougall, Glasgow, two goods 
lifts for Perth station. Concrete (Scotland) 
Limited, Falkirk. Precast concrete units 
for nine bridges. 


Business Developments 
Agents and distributors 


U.S. Inpustries INc. (GREAT BRITAIN) 
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acting as European 
the Frick Company, 


Limited are 
representatives for 
Sawmill Division. 
Ionic ELECTROSTATIC CORPORATION of New 
Jersey, U.S.A., have appointed H. R. Noble 
Limited, 236 North Circular Road, Palmers 
Green, London N13, England, as exclusive 
Great Britain distributors. 

WICKMAN MINING Division, Bottrill Street, 
Nuneaton, have now assumed sole agency 
in the United Kingdom for the range of 
mining and construction equipment built 
by the Gardner-Denver Company, Illinois, 
U.S.A. 

WICKMAN LIMITED in agreement with 
Ateliers des Charmilles, S.A., Geneva, 
have assumed sole selling agency in the 
United Kingdom for the Eleroda Model D.1 
Electro-Erosion Machine. 

THE KINGSLAND ENGINEERING COMPANY 
Limirep, 25-37, Hackney Road, London 
E2, have taken over representation in the 
Southern half of England for A. J. Morgan 
& Sons (Lye) Limited, manufacturers of 
hand and powered guillotines, bending 
rolls, etc. 


now 


A New S.1.M.A. Guide 


THE SCIENTIFIC INSTRUMENT 
Manufacturers’ Association of Gt. Britain, 
20 Queen Anne St. W1, has published a 
booklet “Careers in the Scientific Instru- 
ment Industry”, which gives a_ brief 
well-illustrated summary of what a new 
entrant into the industry can expect to 
find and what his work and training may 
be like. The booklet of 20 pages has 42 
photographs showing both many types of 
scientific instruments in action and skilled 
craftsmen constructing them and also 
assisting apprentices. Two pages contain a 
very useful geographical directory of the 
170 member firms employing tens of 
thousands of skilled persons in scientific 
instrument making. 


Castrol Pensions Scheme 


PENSIONS at twice the present rate are to be 
given to all male manual employees of the 
Castrol Group in the United Kingdom who 
are members, or who later become members, 
of one of the Group’s pension schemes. A 
skilled workman with thirty years service 
will get £200 a year for life at 65 instead of 
£100; a foreman with similar service £300 
instead of £150. The new scheme, like its 
predecessor, is paid for entirely by the 
Group and workers make no contributions 
themselves. Several hundred men at the 
Group’s thirteen installations and factories 
in the United Kingdom are affected, Castrol 
have also decided that all their employees 
in the United Kingdom, manual and other- 
wise, shall participate in the Government's 
new graduated pension scheme. 
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RAW 
FIXING DEVICES 


USED BY THE 
MILLION 
THROUGHOUT 
INDUSTRY 


Made by THE RAWLPLUG CO. LTD., 


CROMWELL ROAD, LONDON, S.W.7 


The World’s largest 
Manufactures of 
Fixing Devices 
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Cu yur COE with 
RAWLPLUG FIXING DEVICES 


FOR SPEEDY FIXING IN ANY MATERIAL 


No more trouble or costly delay because the material was ‘difficult’! 


Whether it’s concrete or plastic, breeze or sheet metal, cavity brick or lath and 


plaster, there’s a Rawlplug Fixing Device that makes firm screw or bolt 


fixings quickly, easily and economically. The speedy answer to every fixing 


problem is one or other of the 24 different types of Rawiplug Fixing Devices. 


Write for illustrated brochure. 


Screw Fixings 














Use the famous RAWLPLUG for 
neat, firm fixings in brick, stone, 
etc. All sizes up to 2” diameter 
Coach Screws. Rawiplugs are 
waterproof and unaffected by 
climatic conditions. 


Rawiplug WHITE BRONZE PLUGS 
are specially suitable when the 
fixing is subject to very high 
temperatures, such as the outer 
brick coverings of furnaces. 
Use also for under-water fix- 
tures. 


Bolt Fixings 








For bolting down machines, use 
RAWLBOLTS, a dry fixing that 
grips by expansion. No, cold 
chiselling, no waiting for 
concrete to harden. Sizes up to 
1” bolt diameter. 


Use Rawiplug BOLT ANCHORS 
for bolting down in extremely 
wet or corrosive situations. 
Caulking completely seals the 
anchorage. Use also for anchor- 
ing Diesel Generators, Power 
Hammers, etc. 


Cavity Fixings 


Screwed up from the front the 
amazing RAWLNUT forms its 
own rivet head behind the 
material—airtight, watertight, 
vibration-proof, squeak-proof! 
For all thin or hollow materials. 


For ceilings of lath and plaster, 
plasterboard, etc., use Rawiplug 
SPRING TOGGLES. The inserted 
Toggle springs open behind the 
material, spreading the load 
over a wide area. 


NEW! RAWLSETS, for 3” and 
7” Whit. screws, are metal 
shell sockets which grip by 
expansion. Ideal for fixing signs, 
stoves, metal windows, fluores- 
cent light fittings, etc. Write for 
leaflet. 


Rawiplug CEMENT-IN-SOCKETS 
are positioned before concrete 
is poured, eliminating hole- 
boring. They provide strong, 
permanent fixings wherever bolt 
locations can be pre-determined. 
For bolt diameters 4” to 1”. 





TINT 


Rawiplug GRAVITY TOGGLES are 
ideal for hollow materials from 
qe” thick. Inserted horizontally, 
the long end falls into correct 
position by gravity. The screw is 
then tightened in normal way. 
For 4”, 7” and {” Whit. Screws. 
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Acheson Dispersions 

In the 8th edition of “Prospects”, the 
newspaper-format publication of Acheson 
Colloids Limited, P.O. Box No. 12, 
Prince Rock, Plymouth, apart from news of 
applications for Acheson dispersions in 
various industries, interesting uses at a 
War Office Proof and Experimental 
Establishment, the Meteorological Office 
and Edinburgh University are described. 
Among the subjects covered are the 
lubrication of time recorders, telephone 
switchboard switches, fighting vehicle 
transmission joints, oven chains, a unique 
feeding mechanism for polio patients using 
an Acheson PTFE dispersion, flanging 
presses and deep drawing/spinning equip- 
ment. An unusual use for electrically 
conducting coatings is featured and an 
Acheson field engineer explains the function 
of two “dag” dispersions in an artificial 
talking machine under development at the 
Department of Phonetics, University of 
Edinburgh. 


G.E.C. Furnaces 

Two publications describe the 
standard range of vacuum furnaces made 
by The General Electric Company Limited, 
Erith, Kent, in association with Vacuum 
Industrial Applications Limited and British 
Geco Engineering Company. Vacuum 
induction furnaces, dealt with in publication 
E 46, are suitable for melting and casting 
metals gas free, from crucibles ranging in 
capacity from one pound to one ton. The 
work chamber and oil diffusion pump are 
mounted on one framework, the rotary 
pump being mounted separately to avoid 
vibrating the furnace. Publication E 47 
indicates that “‘cold retort” types of vacuum 
resistor are available and are 
suitable for the laboratory or for production. 
Sintering, brazing, melting and _heat- 
treatment under vacuum are typica! 
applications for this type of furnace. In 
addition G.E.C. can also supply special 
equipments such as vacuum quenching 
furnaces to meet particular requirements. 


new 


furnaces 


Gas Treatment 

A leaflet from the Incandescent Heat 
Company Limited, Smethwick, outlines the 
products of its gas atmospheres division. 
These include two types of gas absorber, 
one using solids, the other liquid scrubbing; 
acid fume treatment plant; absorption 
plant; air conditioning plant; air dryers and 
air preheaters; ammonia dissociators and 
burners. 


Hydraulic Oils 

“Hydraulic Oils” is the title of a new 
74 page handbook published by Wakefield- 
Dick Industrial Oils Limited, a member of 
the Castrol Group of Companies. It 
contains 50 illustrations and will be 
useful to engineers concerned with the 
design, installation, operation or main- 
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tenance of hydraulic equipment. Students 
should find the many graphs and formulae 
helpful. There are chapters on funda- 
mental hydraulic principles; hydraulic 
systems, pumps and components; and 
hydraulic fluids. Copies are available to 
readers of this journal, free on request to 
Wakefield-Dick Industrial Oils Limited, 
Castrol House, Marylebone Road, London 
NWI. 


Molybdenum Disulphide Lubrication 

A number of leaflets from Seno! Limited, 
22 Charlwood Street, London SWI, 
describe the uses and advantages of 
molybdenum disulphide lubricants. The 
material is provided in various forms—dry 
powder, various grease-like forms, spray, 





Trade Literature 


Readers interested in any of the 
catalogues 


reviewed here can 
obtain copies by mentioning 


MECHANICAL WORLD when 


writing to the firms concerned. 





and as additives and in prepared oils. 
Every kind of duty is catered for from the 
automotive to the heavy industrial. 
Molybdenum disulphide improves lubrica- 
tion under any circumstances and shows 
to great advantage under conditions of 
extreme pressure, temperature and speed. 


Transistor Components 

The transistor has transformed the 
electronics scene the world over and the 
market for an increasing range of semi- 
conductor devices continues to expand 
rapidly. Many British companies are now 
engaged in large scale transistor production. 
To meet the demand for power transistor 
bases Steel Industries Inc. of Crawfordsville, 
Indiana, U.S.A., a leading supplier of 
bases to American manufacturers, has 
joined with Guest, Keen and Nettlefolds 
Limited to form Floform Parts Limited a new 
company aiming to provide in Britain the 
service available in the U.S.A. A descriptive 
booklet is obtainable from Floform Parts 
Limited, Box No. 302, Heath Street, 
Birmingham 18. 


Financing Industry 

“Capital for Industry and Trade” is the 
title of a new leaflet produced by The 
Charterhouse Group Limited, 30 St. 
Swithin’s Lane, London EC4, which 
outlines the services provided by member 
companies. Services thus briefly described 
include the provision of permanent and 
semi-permanent capital, sponsoring public 
issues, Offers for sale and placings. Other 
activities of the group described in the 
leaflet include merchant banking facilities, 
hire purchase finance, and insurance of 
trade credits. 
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Forging in Magnesium Alloys 

A new booklet from High Duty Alloys 
Limited, Slough, Bucks, gives technical 
information on three Magnuminium alloys, 
namely Magnuminium 133, 133X and 266, 
and on the magnesium-zinc-zirconium 
alloy ZW3. The data enable an appropriate 
alloy for particular requirements to be 
chosen, the physical, mechanical and other 
properties and heat treatment data being 
given in each case 
Drum Shot Blasting 

The Turbo 60, manufactured by Baker 
Perkins Limited, is a rotating drum shot 
blast machine for bulk finishing small 
parts. The drum is mounted on four rollers 
on a robust fabricated frame and has a 
large diameter loading and unloading 
door. It is equipped with a 4-bladed type 
turbine with rotor injection and is normally 
supplied complete with motors and electrical 
starter gear. Further details are given in a 
leaflet obtainable from Baker Perkins 
Limited, Foundry Machinery Department, 
Bedewell Division, Hebburn-on-Tyne, Co. 
Durham. 


Welding Manipulators 

The “Spintil” is a hand-operated, self- 
balancing manipulator. It gives 360 
movement in two planes and enables 
fabrications (or any other workpiece) to be 
moved and held in any down-hand position. 
One of its features is an adjustable slide 
which allows an adjustable centre of gravity. 
The “Spintil” is available in three standard 
sizes and the manufacturers, Yates Plant 
Limited, Wimborne Street, London WC1. 
provide a descriptive leaflet. 


Machine Gaiters 

Plysu Products Limited, who for several 
years have supplied special gaiters to 
engineering concerns, have now decided to 
manufacture a wide range of standard 
sizes. Known as Corrugaiters they are made 
from PVC and provide protection for 
reciprocating shafts and similar telescopic 
devices against outside contamination. 
They are available in sizes from 4 in. to 
9 in. internal diameter with a wide choice of 
end fittings, or to customers’ own specifica- 
tions. Plysu Products Limited, Woburn 
Sands, Bletchley, Bucks, will send a 
brochure on request. 


Foundry Mixers 

The Baker Perkins range of mixers 
consists of continuous mullers, delivering 
up to 300 ton per hr and suitable for either 
small or large production foundries; 
continuous mixers, handling large output 
with low power requirements ; a new vertical 
sand-mixer for the small foundry; and 
simplex mixers, particularly suited for 
mixing sand for the CO, process. A leaflet 
describing these is available from Baker 
Perkins Limited, Foundry Machine De- 
partment, Bedewell Division, Hebburn-on- 
Tyne, Co. Durham. 
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SHUG 
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No. 1200. Three dozen Assorted 
Light Expansion Springs, suit- 
able 
etc. 13/6. 


for carburettor control, 
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No. 98A. Three dozen Assorted 
1” to 4” long, }” to }?” diam., 
19G to 15G. 5/6. 


No. 753. Three dozen Assorted 
Light Expansion }” to 4” diam., 
2” to 6” long, 22 to 18 S.W.G. 
10/6. 





No. 760. Three dozen Assorted 
Light Compression Springs. 1” 
to 4” long, 22 to 18 S.W.G., 
}” to }” diam. 6/6. 





No. 757. 
pression, 
to *” diam., +” 
27 to 19 S.W.G 


Extra Light Com- 
1 gross Assorted, +” 
to 24” long, 
15/-. 





Have you a Presswork problem? 


If so, the help of our Design Staff is yours for the asking. 








Really interested in Springs? 
“Spring Design and Calcula- 
tions’’ 9th Edition tells all— 
post free 12/6. 





Cut Production Costs with 
Terry’s Wire CIRCLIPS. We 
can supply immediately from 
stock—from 34” to #” 


No.758.Fine ExpansionSprings. 
1 gross Assorted 4” to #” diam., 
a to 2” long, 27 to 20 S.W.G. 
15/-. 








No. 1217. One gross 


Assorted Springs. A complete 


Garage Service Kit. 42/- each. 


We know exactly how difficult 
it is to find springs for 
experimental work . . . we've 
been making quality springs for 
over 100 years. So, we confidently 
offer you our excellent range of 
small boxed assortments which 
covers a very wide range. 

We can only show a few boxes. 
Send us a p.c. for our full list. 

If ever you are stuck with a 
spring problem let our Research 
Department put their long 
experience at your disposal. 


TE RRYS 


- SPRINGS 


Looking for good Hose Clips? 
Send for a sample of Terry" s 
Security Worm Drive Hose 
Clip and price list. 











HERBERT TERRY 
& SONS LTD 
Redditch, Worcs. 


(Makers of Quality Springs, Wireforms 
and Presswork for over 100 years) 
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Bishop Auckland. Atcost Limited, Duke 
Street, Darlington, are to extend their 
factory on the St. Helen’s trading estate. 

H. Foster and Sons, builders’ merchants, 
are to erect a tinplate factory at Railway 
Street. The architects are M. C. Robson 
and Sons, 245 Newgate Street. 

Carlisle. Cowans Sheldon and Company 
Limited, are to erect new offices to plans 
by Johnston and Wright, 13 Castle Street. 

Chester-le-Street. Kodak Limited, 
Wealdstone, Middlesex, are to erect 
distribution depot, and have prepared 
their own plans. 

Darlington. Underground Mining 
Machinery Limited, Aycliffe Trading Estate, 
The tender of George Stephenson Limited, 
Chester Street, Bishop Auckland, has been 
accepted for extensions of (20,000 sq ft). 

Durham. Hugh Mackay and Company 
Limited, carpet manufacturers. Office 
additions. The contractors are F. W. 
Goodyear and Son, 60 Claypath, Durham, 
and the architects Cordingley and McIntyre, 
Owengate, Durham City. 

Durham County Water Board, Neville 
Court, are to extend their Honey Hill 
filtration plant. The cost will be £298,000 
and the work will be carried out by direct 
labour, under the supervision of the Board’s 
Chief Engineer (A. C. Wildsmith). 

Greatham (Co. Durham). Cerebos Limited. 
Factory extensions. The architect is L. 
Auton, Regent Buildings, York Street, 
West Hartlepool. 

Middlesbrough. Lionweld Limited, Marsh 
Road, are to proceed with the third phase 
of their extension scheme, involving the 
erection of a building 204 ft by 40 ft for the 
maintenance of vehicles and plant, and a 
workshop. 

Morpeth. J. and J. W. Hall Limited, 
plant hirers and civil engineering con- 
tractors, are to erect new Offices at their 
premises at Clifton Colliery. 

Newcastle upon Tyne. Austin Lifts 
Limited. Factory additions are proposed in 
Water Street and Penn Street. The architects 
are A. K. Tasker and Partners, 25 New 
Bridge Street, Newcastle. 

Sunderland. Major and Company are to 
erect new offices at their oil distribution 
depot at North Dock. 

Wallsend. George Angus and Company 
Limited. Factory extensions are proposed 
on the Coast Road. The architects are 
S. W. Milburn and Partners, 9 Esplanade, 
Sunderland. 

West Hartlepool. The Expanded Metal 
Company Limited are to carry out con- 
siderable extensions to their works for the 
development of new products for the 
building industry, and the development of 
their reinforced concrete interests. 

Abergavenny. Coopers Mechanical Joints 
Limited, Llanfoist Works. The architects 
for extensions are Thomas & Morgan & 
Partners, 23 Gelliwasted Road, Pontypridd. 

Acton, W. R. Craig & Co. Limited, 
Palmerston Road, are to erect a new 
factory in Bollo Lane. 

Ashton-under-Lyne. George Nixon & Co. 
Limited are to extend their Good Hope 
Mills in Brook Street. 

Barnsley. C. G. Carlisle & Co. Limited, 
Penistone Road, Sheffield, are to erect a 
cog-rolling and billet-grinding plant. 

Barnstaple. Ayers & Grimshaw Limited, 
3 Bickington Road. A new factory and 
office block is to be built. 

Bathgate. Telegraph Condenser Company 
Limited, Whiteside Works. The architects 
for extensions to the works are D. Peddie 
McKay & Jamieson, 8 Albyn Place, 
Edinburgh. 
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Birmingham. Universal Grinding Wheel 
Company Limited. Factory extensions. 

Blackburn. Park Bros. Limited are to 
build a new factory on the site of the 
former wallpaper mill in Gate Street. 

Bolton. Tillotsons (Bolton) Limited, 
Manchester Road. Extensions to works. 

The Bleachers Association Limited are 
to extend their works in Back Bury Lane. 

Bootle. Forticrete Limited, Park Lane 
West. Works extensions. 

Bracknell. Premier Precisions Limited, 
Western Road. The architects for extensions 
to the works are Foreman & Lockyer, Old 
Bank Chambers, High Street. 

Brighton. Horsell Electrics Limited, 47 
Hollingdean Road. New factory. 

Bristol. Mardon, Son & Hall Limited. A 
new factory on Brislington Trading Estate 
is to be built by Imperial Tobacco Company 
Limited. 

Hardwick Bros. (Bristol) Limited, 
Newfoundland Road. Extensions are to be 
made to the factory and offices. 

Broadway (Bristol) Engineering Company 
Limited, Westbury-on-Trym. New factory. 
Architect, D. Pepperell, 25 Clare Street. 





New Faetories 





Burnley. Prestige Group Limited, 14 
Holborn, London ECI, are to make 
extensions to the factory in Colne Road. 

. Walker Chemical Company 
Limited, Fernhill chemical works, are to 
make extensions to their works. 

Olives Paper Mill Company Limited, 
Woolfold Mills. New machine shops. 

Bury St. Edmunds. Barber-Green Olding 
& Co. Limited, are to erect a new factory 
on the Western Industrial Estate. 

Camborne. Twentieth Century (Boxes) 
Limited, The Promenade, Penzance. Plans 
have been approved for the erection of a 
new factory in Pool area. 

Coventry. H. A. Smith & Sons Limited, 
Whitefriars Press, Burnsall Road. Factory 
extensions. 

Croydon. S. Warner & Son Limited. 
Extensions are to be made to the factory in 
Vulcan Way. 

Eckington. J. R. Bramah & Co. Limited, 
123 Devonshire Street Sheffield. Works 
extensions. 

Edmonton. Stinehill Furniture Company 
Limited are to erect a new factory at 
Angel Factory Colony. 

Evesham. Willmott’s Limited, Swan 
Lane, are to build a new factory on land at 
the junction of Conduit Hill and Rynal 
Place. 

Halifax. John Mackintosh & Sons 
Limited, are to make extensions to their 
Albion mills. The architects is A. John 
Mathewson, 33 Alleyn Park, Dulwich, 
London SE21. 

Harrogate. James Coombes & Co. 
Limited. The architects for the new factory 
at Grove Park Terrace are Taylor, Brown 
& Miller, 8 Victoria Avenue. 

Killamarsh. Marrison & Cetherall 
Limited are to extend their works in 
Forge Lane. 

Liverpool. Sensinwood Limited, Lees 
Road, Kirkby Industrial Estate are to 
erect a new factory near Newstet Road. 

London. Carnegie Models Limited, 48 
Great Portland Street, London W1, are to 
build a new factory in Osborne Street, E1. 

Manchester. Heaton Mills Bleaching 
Company Limited, Heaton Park Road, 
Blackley. Extensions are to be made to the 
works. 
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Newport. 1.0.W. Mews Block Company 
Limited. Extensions are to be made to the 
factory in Trevor Road. 

Oxford. dunt & Broadhurst Limited 
Land at tne rear of Ideal Works, Botley 
Road, is to be used for extensions to their 
works, 

Peterborough. Delecta 
Limited, Fleur-de-Lys 
New factory. 

Port Talbot. The Steel Company of 
Wales are to build a large tonnage oxygen 
plant at Margam Works. 

Portsmouth. Midland Castle Products 
Limited, propose to erect a new factory at 
Western Road, Wymering. 

Paisley. A. F. Stoddard and Company 
Limited, carpet manufacturers, have allo- 
cated £500,000 for the erection of a new 
factory at Paisley for the manufacture of 
tufted carpets. 

Rochdale. Mellowhide Products Limited, 
Molesworth Street, are seeking a site for a 
new factory. 

Shaw. The Oliver Machinery Company 
Limited are to make extensions to their 
works. 

Sligo. Eire. Biebegs Extracts of Meat 
Company Limited are to build a new 
factory at Sligo Quarry. 

St. Helens. The Parr factory of Crosby 
Spring Interiors Limited, Fleet Lane is to 
be extended. 

Sheffield. Seddon & Bramhall Limited, 
Birley Pit, Woodhouse, are to build light 
industrial premises at Main Street. 

Waterford. Eire. The Munster Chipboard 
Company, Scariff, Co. Clare, are to erect a 
new factory at Tycor. 

Arbroath. Lincolnshire Canners Limited, 
of King’s Lynn, are to build a new factory 
near the Metal Box Company new plant at 
Arbroath. 

Cumbernauld. Thames Board Mills 
Limited, Purfleet, Essex, are to build an 
80,000 sq ft factory, employing 200, at 
Cumbernauld. 

Glasgow. Welma Bakeries Limited are to 
extend their bakery premises at Stamford 
Street. 

Gavin P. MacDonald Limited of 287 
London Road, plan to convert premises at 
371 Langside Road into a factory for 
manufacture and printing of jute sacks. 

th. A West German firm is 
planning the assembly of cars at Grange- 
mouth. The Town Council is negotiating for 
a site. The firm has its headquarters in 
— and would bring in components by 


Table Waters 
House, Norwich. 


‘British Enka Limited are to set up a 
factory at Grangemouth for the manu- 
facture of man-made fibres. 

Basildon (Essex). York Shipley Limited. 
Work has commenced on the first stage of 
their new factory to be built on a 20-acre 
site at Basildon, Essex. 

Belfast. Bridgeport Brass Company, of 
Bridgeport, Connecticut, manufacturers 
of tyre valves, are to. start 
production in Northern Ireland. The 
Ulster company, to be known as Bridgeport 
Brass Limited, will occupy a 73,000 sq ft 
factory at Lisburn, Co. Antrim, built by 
the Northern Ireland Government, 

Hemel Hempstead. Honeywell Controls 
Limited. A new 30,000 sq ft factory is to be 
built on the Hemel Hempstead (Herts) 
Industrial Estate. 

Sunderland. Hepworth & Grandage 
Limited, manufacturers of internal com- 
bustion engine components, have acquired 
a 22-acre site at Southwick, and the first 
phase of factory construction will begin 
early in 1961. 

















CLASSIFIED ADVERTISEMENTS 











Machinery, Plant and Accessories 
For Sale 





FOR SALE 
NEW ;° GUILLOTINE—EX STOCK 
Motorised Overcrank type. Cutting width 
8’ 44”. Auto hold-down and all necessary 


suitable A.C. or D.C. Deep Freezing, 
Storage of Ice Cream, Frozen Foods, etc. 
Price £40.0.0 each. Domestic Refrigerators, 
Service Cabinets and Cold Rooms also 
available. A.R.C., 134 Great Portland 
Street, London W1. MUSeum 4480. 





Classified advertisements are inserted 
at the rate of 3/— per line. 








UMPS forall purposes. R. L. Christiansen 
Limited, Wordesley, Stourbridge. 
Brierley Hill 78184/5. 








gauges. Depth of gap in open ends 9}” 
Weight 172 tons. Photo, etc., from 

F. J. Edwards Limited, 
359, Euston Road, London NWI, or 
41, Water Street, Birmingham 3 


Patents For Sale or License 





ANS! ! ! for Dust, fume extraction, air 

conditioning, compressors, accessories, 
motors, etc. ; at considerably reduced prices. 
People say—‘‘!f only we’d known of you 
before ... Write for very interesting list. 
Bellangers, 306 Holloway Road, London 
N7. North 4117. 


HE proprietor of British Patent No. 

732322, entitled “Jogging Machine” 
offers same for license or otherwise to 
ensure practical working in Great Britain. 
Inquiries to Singer, Stern & Carlberg, 140 
So. Dearborn St., Chicago 3, Ill. U.S.A. 





6¢¢TRIGIDAIRE” Low Temperature 
Refrigerators. 49 in.w 28 in.d 
<x 34in.h ext. Ex Large National User, 


cncura® BACK PLATES Pia 
GREY IRON GASTINGS 


up to 5 tons 
try 


Brettell Cane Foundry Cid. 


BRIERLEY HILL 
STAFFS. 
Telephone: BRIERLEY HILL 77254 











in malleable iron 


FROM STOCK 
IN THREE SIZES 
$” 3” Whit. Boss 


1459 Other threads to order 


HENRY LINDSAY LTD. 


Box No. 97 


Mansfield Road, “Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 


CO. C-) i (5 RYO) 


























CATALOG UE from ANDERTON SPRINGS LTD (A8) BINGLEY 2388: 
London Office: HOL 5151 & 5305 





SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS & WOODWORKING MACHINES 


New and used — many of each EX STOCK — for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


4S Edwards itd 


Please mention 


Mechanical World 
and Engineering Kecord 


when replying to Advertisements 


and Lansdowne House 
41 Water St., Birmingham 3 
CENtral 7606-8 


EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.1 
Phone: EUSton S000 Telex No. 24264 
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TESTING 


ANUFACTURED ONDER LICENCE M A C Hi I N E & 


TIntus OLSEN 





THE ‘L’ TYPE HYDRAULIC UNIVERSAL TESTING 
MACHINE ILLUSTRATED IS OF RUGGED CONSTRUC- 
TION, SIMPLE AND CONVENIENT TO CONTROL WITH 
INFINITE TESTING SPEEDS. STANDARD MACHINES 
RANGE FROM 60,000 LBS. TO 400,000 LBS. CAPACITY. 


OTHER MODELS ARE AVAILABLE, 


ora = EDWARD G. 
10 ENOAinE LEVENSHULME 


MAKERS 


HERBERT LTD. 
- MANCHESTER 19 











MAC READY’S 
BRIGHT STEEL 


USASPEAD 


MACREADY’S METAL COMPANY LIMITED, USASPEAD CORNER, PENTONVILLE ROAD, LONDON, N.!. 
Telephone: TERminus 7060 (30 lines) Telegrams: Usaspead, London, Telex Telex No. 22788 
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Over 5,000 tons of bright steel bars, hot 
rolled carbon steels and alloy steels are held 
by Macready’s for immediate despatch. De- 
tailed descriptive lists and catalogue are 
available and we invite you to use our tech- 
nical service to answer your steel problems. 
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A full range of ; 


SUCTION 
TYPE 
FILTERS 


Here is a full range of six standard 
size metal edge filters designed for 
immersion in a tank or casing on 
the suction side of any system 
applicable to cutting oils, 

hydraulic fluids, light machine oils, 
etc. They are permanent, cleanable 
filters, efficient and reliable in 
action. 





Purolator metal edge filters consist of a 
patented edge-wound metal ribbon of 
tapering cross-section that presents a rigid 
surface to the incoming fluid. The precision 
formed ribbon is closely wound under 
tension on to a supporting frame and 
securely fixed at each end. Projections on 
the ribbon, which are of uniform height and 
formed at defined intervals along its 
surface, give a degree of filtration from 
002” to -020” as required. These filters can 
be supplied in brass, monel metal or 
stainless steel materials. 


sa ke a ae 


TRADE MARK 


METAL-EDGE FILTERS 
; - . "ea 


AUTOMOTIVE PRODUCTS COMPANY LTD 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


SR eis Tee 


ONE OF THE AUTOMOTIVE PRODUCTS GROUP 





= ja ifej ep) 


“ARIAXK" 
AIR GRINDERS 


proved the BEST for mounted points 
and carbide burs. 


AJAX JUNIOR 90,000/100,000 r.p.m. 

AJAX MARK Ii! 50,000 r.p.m. 

BRIGGS MARK II 25,000 r.p.m. 

BRIGGS MARK IV 22,000 r.p.m. and 
BRIGGS MARK V 13,000 r.p.m. 


MANUFACTURED BY 


BRIGGS BROS (ENGINEERS) LTD 


206. EDWARD ROAD, BIRMINGHAM 12, ENGLAND 


Literature On request Telephone: CALthorpe 2995 
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Protection- 


made 
to measure 











Victa Eagle Sur 
face Grinder and 
Milling Machin 
fitted with Fortox 
Neoprene 

Corrugated Cover 


Cover 


Fortox Flexible Covers are designed and 
manufactured specifically to fit any part of a 
machine requiring protection. Single items can 
be supplied promptly, usually without tool 
charge. Made in neoprene-nylon, proofed leather 
or coated fabrics, according to conditions, 
Fortox Covers exclude dirt from sliding members, 
cutting down wear, reducing maintenance and 
lengthening the life of a machine. Write now 

for our technical book “Corrugated Covers for 
Machine Tool Protection’’. 


Ask also about Fortox Leather Seals and 
Packings made to requirements. A range of high 
accuracy polyester, silicone or synthetic rubber 
impregnated leathers is available to ensure 
positive sealing over a wide variety of conditions 


FORTOX 


seals and 
packings 


FORTOX 


esd. @00) sMGlOh (A>) b 


HENRY BEAKBANE (FORTOX) LTD. 


Head Office 

THE TANNERY, STOURPORT-ON-SEVERN, WORCS 
Tel. Stourport 2017. Grams’ Beakbane, Stourport 
London Office 

28-30 LITTLE RUSSELL STREET, LONDON, W.C.1 

Tel. Holborn 7295. Grams: Beakbane, Westcent, London. 
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Engineers 
prefer 
SIMPLIFIX 
the foolproof 
coupling 


The illustration shows 
centrifugal machines 
at the Plaistow Wharf 
Sugar Refinery of 
Tate and Lyle Lid., 
where large numbers 
of Simplifix 


couplings are used 


Simplifix —the sure and simple 
compression coupling for copper 
pipe. Perfect joints with almost all 
kinds of tubing, including those with 
very thin walls. No work to do on the 
pipe. Simply tighten the nut— the 
anti-friction washer prevents the pipe 
twisting. Manufactured since 1930, still the 
best. Millions in use. Made in sizes to suit 
tubing from }” to 2” O.D., in a wide range of 
interchangeable standard fittings. Non-standard 
fittings also made to order. Let us send you the 
Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD ' HARGRAVE ROAD MAIDENHEAD * BERKS 
TEL: MAIDENHEAD $100 * A member of the ALENCO Group of Companies 
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S ROADBENT AUTOM ATIC 
CENTRIFUGAL Ch ne 
COUPLINGS is reliable cree ape 
transmission —eliminating eutttid pe 
overload troubles and eager ee 
effective life of motor and mac oh 
The new bonded linings give nae 
engagement, quieter running and 10Me 
service without replacement. 


Manufactured by THOMAS BROADBENT & SONS LTD. 


*Selling agents for the United Kingdom:— 
FLEMING, BIRKBY & GOODALL LTD., HALIFAX 
Branch Offices :— 


LONDON BIRMINGHAM LEICESTER 
Hop 5991/2 Central 4531 $8285'6 








That the Hydrovare Compressor in relation to 


the reciprocating or rotary compressor is more compact. 
Has fewer working parts 


Supplies oil-free air at much lower 
temperatures than previously obtainable . Is light and self-contained. 
Is low in power consumption and low in initial cost. 


These and many other answers to questions are given in an interesting 
booklet available on request. 


WHITTAKER HALL & 


& CO. (1929) LTD. 


Black Lane Engineering Works, Radcliffe, Manchester. 
Tel: RADcliffe 2421 
210 CFM London: 119 Victoria Street, London SW1. Tel: ViCtoria 2612 
Birmingham: Exchange Buildings, Birmingham 2 
Glasgow: Vernon House, Dalziel Drive, S.1 
Liverpool: Tower Buildings, Liverpool3 - 


MIDiand 2257 
IBROX 2597 
CENtral 9626 
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KINGSTON 


Actual Manufacturers of Prectston 


Transmission Screw Threads — 
(5" dia. to 10" dia.: up to 30° long according to dia.) 


and Nuts—also Extruder Screws 
for the Plastics Industry 


The following information will be of assistance when making enquiries :— 


TYPE OF THREAD 


-P- 
HAND OF THREAD : . 
PITCH (P) b | \ b 
LEAD (L) \ \\ \ 
vents Poe 
N(G 9 % 














No. OF STARTS (N) 
OUTSIDE DIAMETER (D) 
ROOT DIAMETER (R) 
TYPE OF MATERIAL 
PURPOSE 


a 
KINGSTON ENGINEERING COMPANY LTD. 


DANSOM LANE, HULL, YORKSHIRE Tel. 31676 (4 lines) Grams: “ Kingston 31676 Hull” 




















...FOR ANY LEAKS 


PASTA ‘JUBILEE’ CLIP 


5 


REGD. TRADE MARK 


WORM DRIVE HOSE 


e CLIPS 


GLE 1D) RI 04 R: The Finest Clips in the World 


REGD TRADE MARK 


COMPANION ACCESSORY To L. ROBINSON & CO. (Gillingham) LTD. 
LONDON CHAMBERS, GILLINGHAM, KENT TEL: GILLINGHAM 51182/3 
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VEE-REG 


Panvuiaccured by NEWMAN HENDER & CO LTD 


STOP VALVES with prorecten sear 


PRESSURES uP To 900° Ps TEMPERATURES ur 10 900"F 


SUITABLE FOR STEAM, GAS, OIL, AIR AND HIGH 
PRESSURE HOT WATER. 


THE WEE-REG VALVE IS A COMBINATION OF A STOP VALVE 
AND A REGULATING INSTRUMENT. 

IT 1S EQUIPPED WITH A UNIQUE FORM OF DISK AND SEAT 
WHICH ENSURES A PROPORTIONAL FLOW THROUGHOUT THE 
ENTIRE LIFT OF THE VALVE. 


FOR ALL INDUSTRIAL PLANTS, THE VEE-REG VALVE PROVIDES 
AN ADVANCE FROM NORMAL GLOBE VALVE PERFORMANCE, 
REPLACING GUESS-WORK WITH POSITIVE AND ACCURATE 
CONTROL OF STEAM, AIR, GASES, FLUIDS, ETC. 


VEE-REG Valves 
incorporate a pro- 


THE BRITISH STEAM SPECIALTIES LIMITED  [ieeraemiag 


Head Office: FLEET STREET, LEICESTER sures complete 
elimination of 
wire-drawing 





World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 


Bibby Resilient Spacer and others. 
Cardan Shaft Drive. ; ‘ 


THE’ WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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MAINTAIN GREATER OUTPUT... 
HIGHER EFFICIENCY... 
AND MAXIMUM ECONOMY... 


by installing 


TURBINE 
FURNACES 


All enquiries to 
THE TURBINE FURNACE Co. Ltd., 


238b, Gray’s Inn Road, London, W.C.1. 
Telephone: TERminus 4365 








rnere's « Dig Lfforonce 


and any other 


between this 


LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 


.* 
.* 
>" 

e* 

. = ooee>* 


Grommet Y.Belts 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


“twee WIGGLESWORTH °orecccc: 
MANUFACTURED "Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 


AND SOLD ONLY BY 
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We're putting 
our cards 


on the table 


Our ‘ace’ is the largest Flash Welder in Europe, so we believe, for this type of work 
enabling jobs hitherto considered impracticable to be flash welded. 


WELDING CAPACITY IN SOLID SECTIONS 
Mild Steel up to 15 sq. . Cross sectional area 
Stainless and Heat Resisting Steels up to 7 sq. . CFOss sectional area 
Titanium Alloys up 6 sq. . Cross sectional area 
Flash Welding by Reynolds 
“Nimonic” 75 up sq. cross sectional area 
gives complete uniformity of weld quality “Nimonic” 80a up to 34 sq. ins. cross sectional area 


and accurate tolerances which minimise ' “Nimonic™ 90 , up 2 sq. . Cross sectional area 


hining and improve yield Welding capacity in Stee! Tubes of diameters up to 64 ins. cross section area of 
machini ve y - 


8 sq. ins. maximum. 


R ca tad @) L D 4 Ask REYNOLDS Technical Staff to advise on YOUR products. 


A leaflet No. FW 17, will be sent on request. 


FLASH WELDING | REYNOLDS TUBE CO LTD TYSELEY BIRMINGHAM 11 ® 





Available in 1” to 6” standard pipe sizes, screwed or flanged. 
Double windows for right or left viewing. Also temperature 
and pressure stats, float level alarms and wall panels. 


Flow 





F. BAMFORD & CO. LTD 
AJAX WORKS, WHITEHILL, STOCKPORT, CHES. 
Telephone STOCKPORT 6507/9 
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GEAR .... 


MOSS GEAR CO. LTD. CROWN WORKS, TYBURN, BIRMINGHAM 24. 


Telephone: Erdington 1661-6 Telegrams: ‘Mosgear, Birmingham’ 


Worm Gear Units, supplied 
to meet the exacting demands 
of modern industry. One of 
the features of our standard 
type worm gear unit, 
illustrated, is the cooling 

fins cast integral on the 
underside of the case. 

Please send us your enquiries. 





ing tthe New Speetol ©: 


UNIVERSAL STRAP CLAMP 


) wooe: $T.4600 ( 


yi7 i Aah TOC 
, rn IVY VV N 
_ WIDE RANGE-EASY SETTING 
Due to Centre Trunnion Design 


This clamp gives firm, rigid clamping 
over a wide range of work thicknesses 
and at the same time it is extremely 
simple to operate. Centre Trunnion 
Design allows instantaneous rotation of 
the forged strap to give any work height 
up to 34” with the standard bolt and 
represents a big advance in clamping 
methods of this type. 


Speed Tools LZ 


VEREKER HOUSE. GRESSE ST, LONDON W1. M 
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PATENT NO 
747778 





3 SIZES 
CLAMPING 
RANG! 


0...34 


NAP 9075 
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SEND 
US 
PACKING 


If you are making electronic, 
electrical or engineering products 
for export we will take goods 
unpacked, from off your factory floor and get 
them to destination wherever that may be 
We offer a complete service: we will collect, 
pack, document, insure and ship 
You produce the goods, we will 
get them to wherever they are required 
Let us handle a trial shipment for you 


Phone or write and test our service 


CITY PACKING CO. (MANCHESTER) LTD. 


3 WINSER STREET, BLOOM STREET, MANCHESTER 1 


Telephon entral 1264 





‘Ze '< 


RED MAR 


BRIGHT DRAWN < 


STEEL BARS © 


All Qualities 
Including: 


“SPARTS” |“AUTOMAX” 


Super Freecutting 


“PHOENIX” Freecutting 


Rounds, Hexagons, Squares 


and Flats. ST 771 
PARTS 


LIMITED STAFFS 








TELEPHONE: TIPTON 2191 TELEGRAMS: “SPARTAN” WEST BRUmMWICH 








THE 


MECHANICAL WORLD YEAR BOOK 
for 1961 


Whilst the use of standard measuring instruments and gauges remains common practice in production engineering, 
important advances have been made in recent years and the time seems opportune for putting the now numerous methods 
into a reference framework, as it were, so that their scope and relationship may be readily appreciated. Accordingly in this 
edition of the MECHANICAL WORLD YEAR BOOK we present a series of tables and notes summarising under specific headings 


the available methods for direct and comparative measurement. 


360 pages 


ILLUSTRATED 


5/- NET (by post 5/9) 


BRIEF OUTLINE OF CONTENTS 


PRECISION MEASUREMENT 

The Use of Cold-formed Sections in Structural Design 
The Design of Gas Turbine Plants 

Engineering Materials 

Ferrous Alloys 

Non-Ferrous Alloys 

Bearing Metals 

Heat Treatment 

Hardness Testing 

The Light Alloys Screw Threads 
Die-casting Cutting Speeds and Feeds 
Plastics Tapers 


Press Work 
Toothed Gearing 
Production of Gears 


TABLES 


Pipes and Tubes 
Standard Gauges 


Steam and Thermometric Tables 


Trigonometrical ratios 

Decimal Equivalents of £1 ‘ : 

Metric and British Conversion Tables 

British Weights and Measures a ; ; 

Equivalents of Imperial and Metric Weights and 
Measures ‘ . ‘. ‘ 

Hydraulic Equivalents 

Displacement Table 

Pressure and Head of Water . : 

Weight and Specific Gravity of Miscellaneous Solids . 

Broken Coal in Bulk ‘ . ‘ 

Brassfounders’ Metal Mixtures 


Babbict Metal ; ‘ ; : 

Selected British Standards relating to Mechanical 
Engineering . . ; 

Calendar for 1961 

Export Credit Guarantee Dept 

Classified Buyers’ Directory 

index to Tables 

General Index 


A Review of Progress in the Steam Cycle and th Tolerances and Fits ‘ 

performance of Steam Turbine Plants V-ropes, Ropes, Belts and Keys ° 
Metal Finishing Strength and Properties of Plates, Bars, Sections, etc 
Horse-power per 100 ft. of Horizontal Conveyor Physical Properties of Materials ; ; 
Lubricating Oils Weight Calculating Tables 
Machine Tools Decima! Equivalents 
Pumps: Their Choice and Driving Radius (Corner) Area 
Steam Boilers Price Equivalents 
Boiler Mountings, Fitting, and Instruments Logarithms 


Copies may be ordered now through any bookseller or direct from the Publishers, 
EMMOTT & CO. LTD., 31 King Street West, Manchester 3; and 158 Temple Chambers, Temple Avenue, London EC4. 
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The conditions governing the use of reducing 
valves may run from relatively simple valves for 
the steam pressures encountered in canteen 
kitchens, hotels and institutions, to the exacting 
duties of back-pressure turbine control or for 
dealing with high pressure, high temperature 
steam. 


&S& 


Hopkinsons have a type of Reducing Valve 
suitable for every duty; full particulars of their 
characteristics and suitability to different appli- 
cations are contained in Catalogue 5600. 
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Span? 


Meticulously produced to the most rigid specifications 
for a world-famous concern, this precision spring 
purpose-made by Riley has to meet precise linear 
dimensions under varying loads, with tolerances as 
low as +°00075”. 

Such accuracy can only be achieved under the most 
carefully controlled manufacturing conditions. Every 
spring is tested (in most cases under actual working 
conditions and temperature) to the highest standards 
—Riley standards—which ensure a product of the 
finest uniform quality 

Springs by Riley are famous throughout the world 
wherever the ultimate in precision is the only ac- 
ceptable qualification. Many try to reach these high 
standards, but few approach them. 


There are no finer springs & 
than Springs by 
ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE. Tel: ROCHDALE 2237 (5 dines), Grams: ‘RILOSPRING’ Rochdale Telex 63-151 
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Production 
manager 
ta.xes a breather | 


it 


Life is easier when you ask FORDSMITH to 


handle your repetition machining. 


o deal with all types 


They are fully equipped to 


of precision capstan, milling and drilling 


work and your drawings or enquiries will 


receive immediate attention 


It’s a smart man who 


leaves it 


\\ The repetition people 
H. FORDSMITH LIMITED 


Hadfield Street Works, Cornbrook, Manchester, 16 
Telephone: Trafford Park 1615-6 











DISHED & 
FLANGED 
VESSEL 
ENDS 


ABBOTT 
of NENA 


VA 


BOILERS af 
- li. +) / 


(Specialists. 


“in the) 


(Menufa ture 


LOCO 
F:REBOXES 
and all 
PRESSURE 
VESSELS 


Riveted 
or 
Welded 


WELDED & 
FLANGED 
WORK A 

SPECIALITY 





ABBOTT:GO oeNa) LTD. 


NEWARK BOILER WORKS 


NEWARK, NOTTS, ENGLAND 


Telephone: NEWARK 34 
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| board If you want 


BRIGHT HIGH TENSILE soun d 


bolts soldering 


Highest quality Hexagon 
Head Bolts, Nuts, Studs, 
Sets and special parts 
etc., in Bright, Heat 


ATI Treated High Tensile 
CL Carbon and Alloy Steels 
; for all industries, in sizes 
from }” up to 3” dia. 
Larger sizes supplied to he OF 
speci:! requirements. — 
i 
We also manufacture you ve on y 
Bright Drawn 
Heat Treated Carbon 
and Alloy Steel Bars 
in Hexagons, Squares and 
Rounds up to 34” dia. 


Say FLUXITE and you show yourself to 
be someone who knows about soldering— 
knows that nothing but FLUXITE will 
give the self-same high standard results, 
whatever the type of soldering job you’re 
doing. It’s the one flux that simplifies a// 
soldering. 


HIGH TEMPERATURE 


CREEP RESISTING 
STUD BOLTS 2 FLUXITE 


Specialised products that give aN 4A 
pe rengpater ne nde waa exposed as : SIMPLIFIES ff 


to high temperature. 


Sizes range from }” to 3” dia. 7 
Full technical details and Hare ALL 
SOLDERING 


Catalogue on request. 


| FLUXITE LTD. 
W MARTIN WINN LTD. Bermondsey St., London S.E.| 


DARLASTON +: SOUTH STAFFS. Hop 2632 


Phone: JAMES BRIDGE 2072 (5 lines). Grams “ACCURACY” DARLASTON 
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@® We are leading Manufacturers 
of all types of Gauges. 
Please write for 
Price Lists and illustrated Catalogue to :— 


EAGLE & WRIGHTS 


——(GAUGES) LIMITED 
(EST. 1860) 


87, Carver Street, Birmingham, 1. 
Tel. No. CENtral 8196 











In 4” to 4” thick M.S. plate 


PRESSURE VESSELS 
CYCLONES 
BUNKERS 





BEDPLATES 

AIR RECEIVERS 
STEEL CHIMNEYS 
ANGLE RINGS 





THAMES ROAD, BARKING, ESSEX 
Telephone: RiPpleway 3011-2 

















TAPER WASHERS 


from stock 
In 20 sizes 


from ; in. to 2; in. 
778 in 3°, 5°, 64°, 8° and 94° slopes 


HENRY LINDSAY LTD. 


P.O. Box No. 97 


Mansfield Road, Bradford 8, Yorkshire 


: Bradford 41251 (5 li 
Telegrams and Cs Stes: wt ww hn Bradford Telex (Te'ex No. 51147) 


Makers of the Lindapter Bolt Adapter 














AND | 
HARD 





SERVIC 


Sold by Tool Dealers 
and _lronmongers 





Sole Mokers 


|. PARKINSON & SON SHPLED I LID. 


SHIPLEY, YORKS. 





ARMSTRONG STEVENS 


WHITTALL STREET. “BIRMINGHAM - 4 
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High Speed Stee/ \ 
ENTRE DRILLS 


\ 


> 


STANDARD & SPECIAL 
SIZES AND 5TYLES 


MAKERS SINCE 1908 


J. H. LINES LTD. 
STONE ROAD, STAFFORD 








ZINC BASE 
AND 
ALUMINIUM ALLOYS 


PRESSURE 
DIECASTING 


JOHN IRELAND 


(WOLVERHAMPTON) LIMITED 


BILSTON STREET 
WOLVERHAMPTON 
TELEPHONE 22134 














STEEL 


T2in. HIGH 
34in. WIDE 
12in. DEEP 


@ Brand new — 
Manufactured in 





our own works. 

@Shelves  adjust- 
able every inch. 

@Heavy gauge 
shelves will 
carry 400 Ib. 
each. 

@ Stove enamelled pa 
dark green. 

@6 shelves per 
bay — _ Extra 
shelves 8/- each 

® Quantity 

Discounts 














Delivered free to 
England, Scotland 
and Wales 


£3 15s. 


Ready for erection 


N.C. BROWN 8: i222" 2s 
M. W. WING Hy ay in white 3 
HEYWOOD 


LANCS Telephone: 
Heywood 69018 
—the manufacturers (6 lines) 














SAFETY DEAD LOCKING 
BELT SHIFTERS 


There is adjustment at 

every point, the only 

tool required being a 
spanner. 


DESPATCH 
FROM APPLY FOR CATALOGUE 


STOCK AND PRICE LIST 


HENRY LINDSAY LIMITED 


Mechanical Engineers 


P.O. Box No. 97 
MANSFIELD ROAD, BRADFORD 8, YORKS 


Telephone: Bradford 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
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Malleable Iron COUNTERSUNK 


RAIL CLIPS 


for lift guides and for 
rail fixing generally. 


FROM STOCK 


in sizes 3” 4” 3” bolt 


HENRY LINDSAY LTD. 


P.O. Box No. 97 


Mansfield Road, Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 


1584 














Here's a really flexible coupling. Its individual springs 2 
mean that it will accommodate alignment errors; 
absorb shock and stress; damp out vibrations yet 
allow free end-float under loads; have a resistance to 
shear of approximately fifteen times the working load. 
Yet when you come to look at sizes against torque, 
you'll find that this outstanding unit will be smaller 
in diameter than any 


. other coupling you can 
Gree.-JHAW fos 


Write for full details today '" ‘ 
STEELE & COWLISHAW LTD. 


Nearly half a century’s experience in mixing 
Cooper Street * Hanle Stoke-on-Trent 
Telephone: STOKE 23333 (5 lines) TELEX 3630 

A MEMBER OF THE BAKER PERKINS GROUP 











GEARS 


for every 
Industrial 
need... 


Spurs, Spirals, Bevels, Racks, 
Wormwheels, Chainwheels— 
supplied any size to your 
specification. You can depend 
on Sones to supply you with 
gears, however intricate. 









ae 
i ft f HY 


W.L. SONES & SON 


BRADFORD GEAR WORKS, LIDGET GREEN, BRADFORD 
Grams: ‘INVOLUTE’ Phone: Bradford 71112 





LAMINATED 
RUBBER 
V-BELT DRIVES 


Adjustable at every link. No 













dismantling when fitted 
between bearings. Belts 
available in all 28 
and 40 


sizes. 


— 


THOMAS WHITTLE 
& SONS LIMITED 
POWER TRANSMISSION ENGINEERS 
HEAD OFFICE AND WORKS: WARRINGTON 


PHONE : WARRINGTON J3¥6//)(SLINES) GRAMS :BELT, WARRINGTON. 
T.W.25 














PARK your CYCLES 
-_——THE ODONI WAY——— 


(Reg’d Trade Mark) 
with ODONI patent “ALL STEEL” 


BICYCLE STANDS 


Types to suit all possible requirements. Single 
or double-sided. For indoor or outdoor use. 





Horizontal or semi-vertica}. 


@® Our TYPE 4 
Single Sided 
Horizontal 
Stand (for in- 
door use). No 
Lifting of Cycles 
for PARKING 








or REMOVAL. 
Write for full 
details to:— 


Sole Manufac- 
turers and 
Patentees. 


ALFRED A. ODONI & CO. LTD. 
Salisbury House : London Wall 
LONDON €E.C.2 
Tel: National 8525/6 (Works: London N.W.) 
eM Le 








MECHANICAL WORLD, December, 1960 











FULLER HORSEY 


SONS & CASSELL 





| mT a , "4 
wi ates \ 





lO, LLOYDS AVENUE-LONDON E.C.3. Phone ROYAL 486! 










20 cwt, “Clear Space” Hammer 
Messrs. G. & J. Weir Ltd.,, 
Glasgow. 


GLEAR SPACE 
PNEUMATIC 
POWER 

HAMMERS 


for 
accuracy and reliability 


“Clear Space’’ Hammers are as powerful, adaptable and 
easy tocontrol as most steam hammers. They are cleaner 
and much more economical in running and ma‘ntenance 
costs. The ram is of forged alloy steel and is virtually 
unbreakable. The hammer will strike definite control- 
lable single blows as well as a full range of automatic 
blows. Made in sizes from 2 cwt. to 2 ton falling weight. 





B:S. MASSEY OPENSHAW * MANCHESTER ENGLAND 


Makers of the world’s greatest range of forging and drop forging plant 
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THRAPSTON V-ROPE 
DRIVES 


FLEXIBLE 
EFFICIENT 
RELIABLE 
ECONOMICAL 


SILENT 
> CLEAN 


With maximum horsepower 
and long life. 


SMITH & GRACE LTD 


TTERING 








01 TESSTARTESES EST OST EST A a 1/7 ARS EYRE HOE 












Maclin 
Ww Gtamanr 







BALL, ROLLER, TAPER 
ROLLER & NEEDLE BEARINGS 


IN METRIC S/ZES 


DURKOPP 


SOLE CONCESSIONAIRES AND STOCKISTS FOR UNITED KINGDOM 


FLEXICON LTD 


Head Office: 72 Vicar Lane, BRADFORD Tel: 23941, Telex: 51243 


Also at: Foleshill Road, Coventry Tel: 27108 
And: 61 St. Benedict's Street, Norwich Tel: 21795 











4. TWENTY FOUR. 


Fo MILLION 


SPRINGS, PRESSINGS, 


WIREWORK AND 
SPRING WASHERS 


ALL TYPES OF SPRINGS 
FOR ELECTRICAL AND 
MECHANICAL NEEDS 


CHURCHFIELDS 


SPRING Weel ‘LTD 


BANK S TREET ‘ E >| BROMWICH 
‘al i6 3 t x 





LONDON OFFICE: 4 PETERBOROUGH ROAD 
HARROW, MIDDLESEX Phone: Byron 2859 

















AIR COOLED 


INTERNAL GRINDING 
SPINDLES 








@ COOL AT 60,000 R.P.M. 
@ EXCEPTIONALLY RIGID 
@ GUARANTEED DUSTPROOF 


These spindles will cut out your troubles 
and increase your Grinding Output 








Write for details and prices from 


The “ SPiRO ” Ball Bearing Co. Ltd. 


“SPIRO” WORKS, KETTERING 
Telephone : Kettering 2122 Telegrams: “SPIRO” Kettering 











RADIO. 


FREQUENCY 
tool! 


For many years it has been known that we 
Flame Harden the surface of components to 
give long life. 


The same thermal treatment can be applied by 
Radio-frequency Induction methods with com- 
parable results. 


We therefore can combine a long experience in 
the surface hardening field with the use of our 
MODERN FULLY AUTOMATIC RADIO- 
FREQUENCY PLANT—valve sets up to 
125 kVa. 


YOUR ENQUIRIES ARE INVITED 


FLAME HARDENERS LTD. 
Shorter Works, Bailey Lane, Sheffield, 1 
Telephone: 21627 
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i a is 


% Fig. No. 401, Right Angle 
Type, internal 45° spout 
and large window areas 


enable smallest quantities 


/ of flow to tke _ readil 

ON \\ |// , observed. Plug holes 

te ee tapped 4” B.S.P. are suit 

© 7 > able for standard | rass 
tit, case thermometer. 











AU! 


ARG NRE HEP 7] 





FIND OUT 
y BY FITTING 


SIGHT FLOW 
INDICATORS 














BH RHODES &¢ SQN’ LTD 


DANES ROAD, ROMFORD, ESSEX 


Telephone: ROMFORD 62333/4 








AULD’S PATENT AULD’S PATENT 
REDUCING VALVES I FULL BORE 
’ SAFETY VALVES 
SURPLUS VALVES bd 
’ DESUPERHEATERS 
COMBINED ° 
SURPLUS AND — gata 
REDUCING VALVES STEAM TRAPS, ETC. 





VALVES FOR ALL PRESSURES AND TEMPERATURES 
DAVID AULD & SONS LTD ° rors + GLASGOW, S.E. 


Telegrams: “Reducing” Glasgow Telephone No. Bridgeton 2124-5 








ARGOSY ELECTRIC PUMPS 


for most fOUnposes 
F.W. BRACKETT & CO. LTD. 
COLCHESTER telephone 3958 










240 G.P.H. 100 feet Head } H.P. Motor £34.0.0 
480 G.P.H. 100 feet Head + H.P. Motor £55.0.0 











* Carriage Paid Pumps arranged for hot water, 
Great Britain also petrol engine driven 
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The last word ix Drawing Office Efficiency 


E525 


DRAFTING MACHINES 
& DRAWING TABLES 


Isis Drafting Machines are 
now fitted with improved 
Protractor Heads. The 
special features are fully 
explained in our ISIS folder 
which will be gladly sent on 
request. The ISIS Drawing 
Tables are in complete 


balance at any height cr 1 


fi 
inclination of the board. 


We are distributors of ARISTO: bie ruden of Ntecieleb 
(RIEFLER) oleae 
JW. SMITHe!OLTD 


Grams 
“ISIS” COVENTRY 
Tel 
sentry 26941 


36 & 41 QUEENS ROAD. COVENTRY 


ustration shows ISIS drawing table 
tted with ISIS drafting machine 


* 
a, 4 
DY IW 


varieties 


of 


MESHES 
& 
GAUGES. 


AATF. W. POTTER & SOAR Ltd. 


™” PHIPP STREET 
LONDON E.C.2 


Telephone: SHOREDITCH 9582 


ry 








“ETTCO” 


BRITISH 
MADE) 


TAPPING 
ATTACHMENTS 


Ball bearing main spindles 


capable of high speeds 


Tap breakage practically eliminated 


DELIVERY EX STOCK 


FREDK. POLLARD & CO. LTD. 


phone ams :- 
ESTEi CORONA WORKS, LEICESTER, ENGLAND CORONA 
67534 (4 lines) EICESTER 


LEIC 


LONDON OFFICE:- COASTAL CHAMBERS, 15 ELIZABETH STREET 
BUCKINGHAM PALACE ROAD, S.W.1. Telephor ANE 8880 














piaeeaet sa 


5/ © 
~*~ 


BRAM 
REGD 
LOOK FOR THE ‘B’ ON THE STUD 
ols + Aye) el Fl elale 
per Va? aaba ¢ ele|?'é 
H. BRAMMER & CO. LTD., 
HUDSON ROAD, LEEDS 9. 
amt el tUyels aan 


atoll’ 
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Ex-Government 
ANGLE MEASURING 
CLINOMETER 


(as illustrated) 
Invaluable for setting 
angles for milling, shaping 


and for jigs, etc. 

Post Free 55/- 
Mk. IV MICROMETER 
CLINOMETER 
Accurate to about two 
m.nutes. Simple to adapt 


for tool room use. 27 /6 
/ 


Post Free 


Any item on 
14 DAYS APPROVAL 


GERMAN DRAWING 
INSTRUMENT SETS 


Brand nev 
ies ~ alt £2.7.6 


3” to 4” TIME and MOTION 
MICROMETERS 45/. | STUDY STOP WATCHES 


Cost price approx. £7 
Offered in perfect / 
condition. 52 6 


Also available 

Ex-M.0.S. High quality 

- WALTHAM STOP 
WATCHES. 


minuce recorder £3-15.0 


Ex-Govt. SMITHS 
REVOLUTION COUNTERS 
Fitced with two separate trip 
counter Range 0-1,400 
r.p.m Jial diam, 4” 

F Br a bo 20 


The New BAKER TOOL- 
ROOM STEREOSCOPIC 
Decimal dials can be fitted 


MICROSCOPE 
Full details on request £34 i" Stop Watches 


GHARLES FRANK LTD. 


67/75 SALTMARKET, GLASGOW, C.1. 
Phone: BELL 2106/7 Grams: GINOCAM Glasgow 
Established 1907 
Britain's greotest stocks of new, used and Ex-Government Binoculars, 
Telescopes and all Optical and Scientific Equipment. Send for illustrated 
atalogue 














how 
much 
for 
this? 


. hot more than a shilling, maybe, but a single 
darnaged bolt or other screw threaded part can cost 
pounds if a replacement is not readily available and 
essential machinery is standing idle. Why take chances 
when the certain safeguard costs only 27/6d? Put a 
Bolt Saver in your tool kit NOW before the next 
breakdown. 


Re-forms damaged 
threads like new 
with full grip 
restored. Takes all 
sizes from 4” to 2” 
dia., and available 
for all standard 
threads. 








Patentees and Sole Manufactucers 
LAWRENCE EDWARDS & CO. (ENG.) LTD., 
COMMERCIAL BUILDINGS * KIDDERMINSTER 








THOR $ sort-racep 


HAMMERS 





PROTECT THE 
WORK FROM 
HAMMER DAMAGE 


Essential tools for usein Fac- 
tories, Garages, Workshops 
and at home, where damage to the part struck must be avoided, 


THOR RAWHIDE & 
COPPER HAMMER 


Comprises a_ special 

malleable iron head fitted 

with one face of pure soft 

copper and one face of 

tough Buffalo Hide. Gives 
a firm but safe blow that will not mar 
the finished work. 14 in. dia. faces. 
‘Neighs 2} Ibs. PRICE 13/3 








THOR RAWHIDE 
HAMMER 


Replaceable faces of tough 

Buffalo Hide, tightly coiled 

and highly compressed for 

maximum durability, f.tted 

into a malleable iron head. 

Delivers a softer blow that wili not injure 
a finished surface. 14in. dia. faces. Weighs 
1% lbs. PRICE 8/3 


ORDER NO W f From your usual factor or direct 
¢ from the makers, post paid. 

e Other types are available in a variety of sizes 

and weights. Details and prices on request. 


THOR HAMMER COMPANY Jf {2ecphore: 


SOLihull 4695 
HIGHLANDS ROAD, SHIKLEY, BIRMINGHAM §§ (4 lines) 


UECHANICAL WORLD, December, 1960 





WAVE SPECIALISED SINCE 1866 
IM MANUFACTURE OF 


NECHANICAL LEATHERS 


OR EVERY NEED 
AND APPLICATION 


We shall be happy to advise you on any 
leather problem 


THOS. A. ASHTON LTD. 


SPEEDWELL WORKS . SHEFFIELD 
Phone: Specteet Works pee er} — 








l | ow SETTING UP COSTS 
THE 


SYSTEM 
““ANY O 
: LO | IS EFFICIENT-FAST- 


IRON"? 
ANY HEIGHT OF CLAMP 
IS A THING | support IN INCREMENTS 
OF THE PAST | OF 4” WITHIN SECONDS 


Literature on request from :- 


THOMAS COWLEY 


116, COLEMAN COURT, KIMBER ROAD, LONDON, S.W.I8. 











Please mention 


Mechanical World 
AL 


Engineering Record 


when replying to Advertisements 








WE OFFER 
OVER 


125 
YEARS OF EXPERIENCE 
IN THE DESIGN AND 
MANUFACTURE OF 
VALVES AND COCKS 


150 PAGE CATALOGUE AVAILABLE 


ROBERT HARLOW 
& SON LIMITED 


KEATON NORRIS STOCKPORT ~ CHESHIRE 
Tel: STOckport 3403/4/5 


London Office: 10, Norfolk Street, W.C.2. 
Tel: COVent Garden 0315/6/7 











CWw2538 





your interests 


The P.M.G. SLIDE LOCK GUARD gives 
certain safety to the operator. The ram 
is instantly stopped if the hand is ir 
canger. 

Can be fitted to all hand and foot presses. 
Please call, write or telephone for 
illustrated literature No 17 


PRICE PRICE AcaME Gunns 1D 


Powke Lane 


Telephone: Cradley Heath 66423 
Telegrams: “Prigard” Cradley Heath 








“FORTUNA” HACK SAWING MACHINES 


(Regd. Trade Mark) 


Please send for full 
details of our latest 
range of machines, 
with c” pacities 
6 in. 6 in. 
up to 
10 in. 12 in. 


Manufacturers: 

THE NEW FORTUNA 

MACHINE CO. LTD. its ania es 
Fortuna Works, Southmead, “EXTRA” MED. DUTY 
Westbury-on-Trym, Bristol. 8 in. x 8 in. CAPACITY 























GREY & RUSHTON LTD 
or COVENTRY 
FOR VERNIERS 


140 TYPES AND SIZES AVAILABLE 


Also: VEE 8LOCKS, SINE BARS 
SINE TABLES, 
LATHE MANDRELS, 
ENGINEERS PARALLELS, ETC. 


GREY & RUSHTON (P.T.) LTD. 


93, Far Gosford Street, Coventry. felephone: 26032 
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Pu oral 


ACCURATE & 
DEPENDABLE 


y.e. BATY ¢ co.urp 


BURGESS HILL, 
SUSSEX. 

















CATALOGUE ON REQUEST 
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RETAINING RINGS 


British Patent No. 728,196 


CRIP 


When the nut is tight- 
ened the DUBO Nylon 
ring begins a 


(A) Friction on underside of nut. 
cold flow- (B) Friction on bearing surface. 
Ng action, securel 
ia. wedi (C) Friction against threads. 
locking and sealing the 


nut. (D) Tab action against flats. 





Excellent electrical properties. 

Controls electrolytic corrosion. 

Forms effective insulator. 

Easily fitted, easily removed. Inexpensive. 
Sizes to suit all standard nuts and bolts. 
Wear-resistant, can be used repeatedly. 


Great strength, low weight. 


/ithstands vibration and shocks. 


Unaffected by most cher <als 


Write for DUBO literature from Sole Concessionaires for United Kingdom 
Eire, the Commonwealth. 


FAN DISC LTD. 


109/111, Northwood Street, St. 
Telephone: CENtral 7617/8. 


Pauls, Birmingham, 3. 
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HIGH GRADE MACHINE FILES 





61 sizes, 4”, 5", 6° & 8” long with two flat tangs for 
THIEL 11, 115 and other filing machines. All sizes in 
bastard and smooth cut. 

17 sizes, 6”, 8” & 10” long with location point and tang 
for THIEL 115 and other machines. Bastard cut only. 


abe Wi 
FLAT SQUARE 
eal ei ate 
PRISM ROUND HALF ROUND 


am 
FLAT 
Round Edge 


TRIANGULAR 


FISHBACK 


WRITE TODAY Dept. D F for Stock list and prices. 


WELSH HARP, EDGWARE RD, LONDON, NW2 RO C KW E LL 


TEL: GLADSTONE 0033 


Aiso at BIRMINGHAM - Tel: SPRINGFIELD 1154/5 - STOCKPORT- Tel: STOCKPORT 5241 


we GLASGOW - Tel: MERRYLEE 2822 








our worker's hande are 


valuable 


To rou / 


Avoid lost time 
and possible com- 
pensation claims. 
We manufacture a 
wide variety of 
industrial gloves 
and will be pleased 
to send full details. 


INOUSTRIAL GLOVES 
Tedson, Thornley & Co. Ltd. (MW) Rochdale, Lancs. 
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New Design 


SCREWING MACHINE 


Motorised 
No. 2 SIZE 





For SCREWING of ACCURATE 
THREADS. Bolts: Whit., B.S.F., 
S.A.E., U.S.A.—4" to 1$” inclusive. 
Tubes: GAS & STEAM—4” to 2” inc. 
Elect.: CONDUIT 4” to 24” 


JAMES N. DURIE & CO. LTD. 
CRAVEN ROAD, LEEDS 6 

















General Machine Castings made to customers’ Patterns. 
Send your enquiries to:— 


gpuk 


iS 
weve wees 


wor gave 
RAO crs 
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We 
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as 
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COMPLETE SUPPLY 
OR CUTTING ONLY 
TO 7 FEET DIAMETER 


Low Prices for Planing, Boring, Turning, Screwcutting 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone: Halifax 5217/8. Telegrams: ‘“‘Gears’’ 





Ma NEE eo) 


Mich DY am 


BUFFALO — GA 
HOTTOJET ; 
* mn arate i 

for cleaning 

plant by a 

powerful jet 
| of very hot | 
| water 


ii 
i 


GREEN & BOULDING Ltd. 
162a Dalston Lane, London, E.8 


LEGGE’S IRON CEMENT 


Sets the Hardest and 
Smoothese 


The most reliable for iron- 
founders and Engineers 


F. THOMPSON LEGGE & CO. 
43 Duke Street, Liverpool 











PATENTS 
YRADE MARKS BOOKLETS 


ON REQUEST 


KINGS PATENT AGENCY LTD. 
B. T. King, A.I. Mech. B. K.eg. Patent Agent 
146a QUEEN VICTORIA STREET, LONDON, E.C.4 
Reference and experiences of the Company and 
its founder over 60 years. 

Grams: Geologic, London ‘Phone: City 6161 




















BENDING OF 
COLD METAL 


The word 
Mirecle is Regd 
Trade Mork 


IND'ISPENSABLE FOR REPAIR 
AND PRODUCTION WORK 
Extensively used by the principal 


Automobile & Electrical Manufacturers, 


Engineers, Ship & Carriage Builders, Etc. 


FOR SPEED 
AND ACCURATE 





SPECIFILATION No. 1 No. 2 








Flat Iron (cold) up to 2 14 «xe 
14° xg" | 2b xg 
1" x4 s ae 


Rd. or Sq. tron (cold) ,, 9/16" | ; 





WEIGHT approx 60 Ibs 130 Ibs 





Price, complete 
Ex London Works 




















ELEVATORS 
CONVEYORS 
AND 
ACCESSORIES 
MALLEABLE IRON 
AND STEEL 


CHAINS FOR 
ALL DUTIES 


CHAINBELT 
COMPANY LTD 
DERBY 








METALLINE 
IRON CEMENTS 


These Cements are imperish- 
able, end adhere permanently 
to the metal. The repaired 
part can be filed, buffed or 
drilled same as the casting 
Send for FREE Trial Sample 
SOLE MANUFACTURERS: 


The METALLINE CEMENT Co. 
10 Margaret Street, Glasgow C.1 




















Write fur 
Catalogue M.W 


MIRACLE MILLS Ltd. 


90, LOTS ROAD, LONDON, S.W.10 
‘Telephone: Flaxman 1456 (5 iines). 





HIGHER LOAD 


is transmitted by our patented 
GEOLITE pinions and gears han by 
any other type of non-metallic gear. 


(Pat. No. 467726) 
Write for particulars of our gears and 
blanks. 





MacECHERN & 


High Street, Chislehurst, Kent 


COMPANY 


LIMITED 


('MPerial 1103) 








ngincess’ Spannets 
WRITE FOR OF ALL TYPES 


CATALOGUE 








Angular Works. 
Beeston, Nottingham 
) ears experience at your asposal 


“ANC Ak HOLE DRILLING -M*°Cor” 














THE ELECTRICAL YEAR 
BOOK for 1961 


The thermistor, or temperature-sensitive resistor, is finding many uses 
for measuring processes, alarm circuits and the like. In this edition, the 
types, characteristics and uses of these devices are dealt with in a new 
section. Another new section is additional! to that on magnetic amplifiers 
and deals with the rotating type: its operation is explained and its use 
described for voltage regulations, and control of speed or power factor. 
Other new material in this edition concerns fused junction and germanium 
rectifiers, and the data on resistance of copper wires has been extended 


359 pages ILLUSTRATED 4/- NET (by post 4/6) 


BRIEF OUTLINE OF CONTENTS 


General Information—Zlectrical Units, Laws, etc 
Alternating Current Systems 
Superimposed Control 

Electrical Calculations 

Condenser Calculations 

Mechanical and Electrical Unit Equivalents 
Power Consumption of Electrical Appliar 
Symbols and Abbreviations 
THERMISTORS 

ROTATING AMPLIFIERS 

FUSED JUNCTION RECTIFIERS 

Space Heating 

Thermal-storage Heaters 

Water Heating Systems 

Direct-Current Generators 


ELECTRONIC DEVICES 

Transistors 

Electric Motors 

Magnetic Amplifiers 

Dynamo and Motor Defects 

Ultrasonics 

H.P. to Drive Machinery 

Insulation and Overload Capacity of Machines 


CARE OF ELECTRIC MOTORS 
Transformers and Converting Piant 
Electric Braking 

Safety Precautions with Portable E 
Transmission and Distribution 
Tariffs 


CONTROL GEAR 

Care of Concrol Gear 
Interference Supressior 
Clutches anc Couplings 
Switchgear and Switchboards 
Automatic Protection 


records / 


A Record in running is not only 
confined to sport! 

“Whites” of Widnes have made 
Tracks for Railways completely 
equipping them with Points & Cross- 
ings and Sidings. Turntables and all 
the necessary equipment for the past 
86 years, also upholding the prestige 
of their country. 


Whatever your 
Railway or Tram- 
way problen. and 
however intricate 
“Whites” specialists 
can help you. 
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lLexicogra p li Vis the art of building a dictionary—but 
CASHMOROGRAPHY is simply another 
word for “STEEL FROM STOCK.”’ 
It’s a big word to describe a comprehensive 
service—large stocks; quick deliveries; 
rapid contact through TELEX—and 
a service to end the need for stocks on 
your own premises. 
CASHMORDPE’S stocks are your stocks. 
Try CASHMOROGRAPHY— it’s a winning word !!! 


SHEETS 
ANGLES 
BARS 


PLATES 
Accredited ; Steel 


Sheet Company 
Stockholders d of Wales STRIP 


of the Limited 


jOrsTs 


BRIGHT 
[OHN CASHMORE LIMITED DRAWN 


GREAT BRIDGE | NEWPORT BARS 


TIPTON > STAFFS MON. 


STAINLESS 
Tel: TiPton 2151/7 Telex: 33169 Tel: 66941/6 Telex: 49248 


BARS 


AND SHEFTS 


SM/JC5287 





SERVICE to 


All Drayton valves can be supplied 
complete with diaphragm tops for air 
water or oil operation, or with electrical 
operating motor and lift gear, the 
motors being of the unidirectional or 
reversing type and incorporating their 
own programme switches for the 


operation of auxiliary circuits. 


DIAPHRAGM ; - MOTORISED 
VALVE VALVE 


For descriptive literature write to Dept. M.W 


Drayton service is designed to handle 
any problem of steam usage. Administered 
by competent technicians with considerable 
practical experience, it includes 
pre-sales consultation, planning and after- 
sales service as well as the supply and 
commissioning of apparatus. 


‘EAM USERS 


A DRAYTON 
3-WAY FLANGED 
VALVE 


The Drayton range of valves has unlimited 
application— single seat, double seat, 
three-way, piston-balanced, vee - port, 
butterfly, with direct or reverse action—in 
a range of sizes from 4” to 12”. They are 
suitable for use with water, steam, oil, gas 
or fluids, with special valves for high 
temperature/high pressure applications 
or for use with corrosive fluids. 
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THE DRAYTON REGULATOR & INSTRUMENT CO. LTD., WEST DRAYTON, MIDDLESEX. West Drayton 4012 








